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is important in the purchase 
of laboratory ware, too! 





DOUBLE ECONOMY —PYREX® test tubes are actually lower in cost as they outlast other brands 
on a service for service basis. 22 standard sizes from 10 x 75mm. to 65 x 500mm. enable you to 
meet every requirement. 


One thing you've got to give the squirrel, he 
looks out for himself as a matter of instinct 

As a matter of experience, educators know 
PYREX® laboratory ware to be the answer 
to real classroom economy. And for a very 
good reason. The extra durability of PY REX 
apparatus withstands the abuse it so often 
gets in inexperienced hands. 

Records maintained by 49 high schools, for 
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the laboratory glassware that gives you economy, accuracy, durability 


example, show that PYREX brand test tubes 
outlast other brands as much as 2 to 1! The 
answer? Greater resistance to both thermal and 
physical shock plas chemical inertness in the 
presence of acids and many alkaline solutions. 

So here is One way you can stretch your 
1953 budget . specify PYREX laboratory 
ware for all of your requirements. Your labora- 


tory dealer stocks it for you. Call him anytime! 





CORNING GLASS WORKS, Corning, New York 





VAN NOSTRAND 

HIGH SCHOOL 

a SCIENCE TEXTS 
Ready in February! 


PHYSICS—A BASIC SCIENCE 
Third Edition 


BuRNS, VERWIEBE, HazeEL, VAN Hoortr 














Entirely revised, redesigned, and reset. New organization. Hundreds of new questions and problems 
at topic and chapter ends. New illustrations. New teaching aids. 


19353 Publications! 


CHEMISTRY—A COURSE FOR HIGH SCHOOLS 
Third Edition 
Hoce, ALLEY, BICKEL 


Completely rewritten, redesigned, and brought up to date. 


Emphasis on the almost limitless applica- 
tions of chemistry in our modern civilization. 


Extensive teaching and learning aids. 


SCIENCE IN EVERYDAY LIFE 


OspourRN, Heiss, MONTGOMERY 


\ new general science text that emphasizes learning by doing and includes scientific problems of 
practical and social significance to all students. 


EARTH SCIENCE—THE WORLD WE LIVE IN 


NAMOWITZ, STONE 


The first new earth science text written specifically for high school students in years. 


Completely 
up to date. Beautifully illustrated. Outstanding teaching aids. 


A New Favorite! 


PHYSICAL SCIENCES FOR HIGH SCHOOLS 


Hoce, Cross, LITTLE 


Essential concepts of physical science for 11th and 12th grade non-science majors with less technical 
approach and greater emphasis on the interrelation of the various fields. 


D. VAN NOSTRAND COMPANY, INC. 


250 Fourth Avenue 


New York 3, New York 
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THIS MONTH’S COVER . . . shows a model of the 
new Museum of Science, Boston. Now operating in 
the east wing and planetarium-auditorium (right of 
tower), the Museum is the first of its kind to combine 
natural history, science, industry, public health and a 
planetarium. This is a reminder that the December 
meeting of NSTA and the other AAAS Science Teach- 
ing Societies will be held in Boston, December 27-30 
and an attractive program has been planned. 





My son Philip, who is away at camp, has requested 
that I write to you concerning his winning a first place 
award. May I take this opportunity of expressing my 


personal sentiment. In these times when so much is 
heard about “delinquent youth,” it is refreshing to know 
that there are organizations such as yours who by your 
work, stimulate youth into channels which will not only 
direct their inquiring minds and love for adventure into 
channels that are constructive, but will fit young men 
and women for careers that will be of help to themselves 


and to others. Paut A. Licutman, M. D. 


Washington, D. C. 


I am happy to learn that my science project has won 
a second place award. I enjoyed working on my science 
project. My science teacher of the past two years gave 
me constant encouragement. I have been very fortu- 
nate to have had an excellent science teacher at Haven 
School, Mr. Steve Hall. Thank you for the Savings 


Bond. EUGENE Mour 


Evanston, Illinois 
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Thank you for your letter advising that (our son) 
has been named a recipient of a first place award jp 
the 1953 program of Science Achievement Awards. 
Words cannot express how appreciative Paul was jp 
receiving this award and how much encouragement this 
will mean to him in the future in his study in the field 
of science. I want to congratulate the sponsors of this 
award and the foundation that has made this work 


possible. ALEXANDER Brest 


Jacksonville, Florida 


In response to your invitation to join in the discussion 
of the oar as a lever (September TST, p. 152): We 
point out that any point of a lever (including an arbi- 
trary point where no force is applied) can be considered 
a fulcrum, and that moments of all forces will show 
equilibrium. This clearly indicates that the concept of 
first or second-class levers has no meaning and that the 
controversy raised by Mr. Schneider is nonsense. 

In addition, we question Schneider’s use of the 
term “mechanical disadvantage.” We can understand a 
mechanical advantage of less than one, determined 
after an arbitrary fulcrum has been established. 

Must we clutter up students’ minds (and our own) 
with unnecessary terms such as “class of a lever” and 
‘disadvantage’? Why not in the statement of a prob- 
lem indicate that the fulcrum is to be considered at a 
certain point for uniformity of discussion, or, preferably, 
leave the student free to do constructive thinking by 
selecting his own fulcrum? 


Davip T. THIELKING 
Town of Tonawanda, New York 


I am more than delighted with my copies of the 
Science Teaching Today books by Guy V. Bruce. My 
supervisor agreed that this is the most practical science 
series we have seen to date. We are trying to get 
all the schools in the system to purchase sets of them. 


HERMAN C. HENDERSON 
Houston, Texas 


This is to acknowledge and thank you for the $50 
award given to me in the 1953 program of Recognition 
Awards for Science Teachers. I already have my eye 
on the 1954 program and will get my entry in on time, 
February 15. The stakes are certainly high and I 
imagine the competition will be keen. ; 


Mrs. RutH EssIc 
Inglewood, California 


Just a short line to tell you that The Science Teacher 
and your NSTA News Bulletin are publications which 
I read completely. Also, the Packet Service alone, in 
my opinion, is worth the price of NSTA membership. 


W. R. CHANNELL 
Kansas City, Kansas 
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THE SCIENCE TEACHER 


The Journal of the National Science Teachers Asso- 
ciation, published by the Association, 1201 Sixteenth 
Street, N. W., Washington 6, D. C. Membership 
dues, including publications and services, $4 regular; 
$6 sustaining; $2 student (of each, $1.50 is for Journal 
subscription). Single copies, 50¢. Published in Feb- 
rvary, March, April, September, October, and Novem- 
ber. Editorial and Executive Offices, 1201 Sixteenth 
Street, N. W., Washington 6, D. C. Copyright, 1953, 
by the National Science Teachers Association. En- 
tered as second-class matter at the Post Office at 
Washington, D. C., under the Act of March 3, 1879. 
Acceptance for mailing at Special rate of postage pro- 
vided for in the Act of February 28, 1925, embodied 
in paragraph (d), Section 34.40 P. L. & R. of 1948. 





OFFICERS OF THE ASSOCIATION 


Charlotte L. Grant, President, Oak Park and River Forest High 
School, Oak Park, Illinois 

Harold E. Wise, Retiring President, University of Nebraska, 
Lincoln 8, Nebraska 

Walter S$. Lapp, President-Elect, Overbrook High School, Phila- 
delphia, Pennsylvania 

Zachariah Subarsky, Secretary, Bronx High School of Science, 
New York 53, New York 

John S. Richardson, Treasurer, Ohio State University, Columbus, 
Ohio 

Robert H. Carleton, Executive Secretary, 1201 Sixteenth Street, 
N. W., Washington 6, D. C. 





MEMBERSHIP 


The membership year coincides with the calendar year. New 
entries during the fall months extend through the following 
calendar year. Library and elementary school subscriptions coin- 
cide with the school year or run for one year from date of entry. 


Active Membership ................ $4.00 
Sustaining Membership............. $6.00 
Student Membership $2.00 
library Subscription ............... $5.00 
Elementary School Subscription* . . $5.00 
life Membership ............. ... $100.00 


(payable in annual installments of $10.00) 


* Includes the Elementary School Science Bulletin in quantity lots. 











REMINDER to 
TST READERS AND SUBSCRIBERS: 
This is the last issue of Volume XX and of the 


calendar year. Publication will be resumed in 
February 1954. 
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Forgive me, please, for using one of my own children as 
a case study. But if recent calls upon my knowledge and 
time to help N. get her lessons are a good example, then 
it would seem that we as teachers should see to it that 
“homework assignments make sense.” 

For instance. A few weeks ago the chore was to “make 
drawings to show the Mercator, conic, and polar projec- 
tions.” Why? “That’s what we’re studying.” Why shou!'d 
anyone want to make such maps? “I don’t know.” Have 
you seen any models or illustrations to show the ideas of 
how these maps are made? “No.” (My own thought: 
“Why should 7th-graders be asked to make such drawings, 
anyway? This is a job for professionals.” ) 

Enough of these thoughts, however; we’ve got to get a 
good mark. So off we go to a study of some pamphlet 
materials that were prepared by one of the aircraft com- 
panies during World War II when there was lots of em- 
phasis on navigation. First, though, we talked over why 
people have made attempts to portray the spherical earth’s 
surface on flat maps. Then we found a nice illustration to 
show what’s behind the Mercator projection. But we 
ended up with more than a drawing. 

We used a transparent plastic ball to represent the 
earth. We put into this a paper equatorial plane and a 
broomstraw axis. We drew parallels of latitude every 15° 
north and south of its equator. Then we wrapped a large 
sheet of transparent plastic into a cylinder around the 
plastic “earth,” and, with the eye out in space and pointed 
toward the center of the earth, rather than the reverse, we 
made projections onto the rolled-up, flat surface. After we 
had made a goodly number of point locations on the cylin- 
der of plastic, we unrolled it, connected the points, and 
looked at our distorted but useful flat map which repre- 
sented the earth’s surface. 

I can’t prove it, but I think that by now this homework 
assignment made more sense. More recently, though, we’ve 
had more memorizing and writing of definitions to do: 
relative humidity, dewpoint, precipitation, etc. With no 
demonstrations or realistic experience-recall toe start with, 
these concepts (some of the most difficult in science) have 
only the most meager meaning. And so we’ve started to 
construct homemade wet-and-dry-bulb thermometers, dew- 
point apparatus, wind box, etc. 

I wouldn’t want it thought, however, that I’m joining the 
ranks of carping critics of schools and teachers. Most of us, 
I believe, are eager to find new ways of making our teaching 
take firmer hold on young minds. In the situation I have 
been illustrating, my tactics have been directed, first, toward 
helping my own child develop deeper understandings and in- 
sights, and second, toward a hoped-for “feedback” effect 
into the classroom and into future lessons. 

Is this a good way for a school patron to behave? 


Gohut- Ht. Calter 


P.S. Believe me, I did not read pages 477-78 of the No- 
vember NEA Journal before writing this. 
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You have a layout tailored to your needs... 
wonderful units, thoughtfully coordinated to fully 
implement your most ambitious program. You'll 
find the Sheldon pattern saves time, makes your 
classes run smoother, because things are out of 
the way but close at hand. And every piece of 
Sheldon science furniture is designed to make 
the fullest use of space, and built to withstand 
the hardest use a long, long time. Every unit, 
and every Sheldon-planned layout is educa- 


tionally correct. 


E.H. SHELDON EQUIPMENT COMPANY 


MUSKEGON, MICHIGAN 





functionally-designed units for integrating science programs 
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Is your general science one-sided? 


The test of a textbook in general science is twofold— 


Does it have enough facts and experiences to be useful to pupils who end 
their science study there? 


Is it an effective transition course for students who will go on to the 
high-school science sequence? 


BASIC SCIENCE 
by J. Darrell Barnard and Lon Edwards 


successfully meets the test on both counts. 


Here is a complete one-year course—more than 450 text-related illustra- 
tions in 600 readable pages. Facts, demonstrations, experiments, and prin- 
ciples are interesting, sensible, and sound. 


For a well-rounded general science program 
order BASIC SCIENCE 


New York 11 e Chicago 16 e Dallas 21 + Atlanta 3 ° San Francisco 5 











TO SUPPORT AND STRENGTHEN YOUR ASSOCIATION’S EFFORTS IN BEHALF OF BETTER 
SCIENCE TEACHING 


and 
TO ASSURE CONTINUED, UNINTERRUPTED RECEIPT OF NSTA MEMBERSHIP SERVICES 
— > Use the coupon below to renew your NSTA membership for 1954. 


—> Also, urge your science teacher friends and colleagues to enroll now; the list of members for 
the 1954 Membership Directory will be compiled and sent to the printer soon after December 31. 




















New Regular member ($4) Library or elementary 
Renewal Sustaining member ($6) school subscription ($5) 
Student member ($2) No. of teachers if 
Life member ($100), payment ($10) elementary school 
(Of the annual membership dues, $1.50 is for one year’s subscription to FIELDS OF INTEREST 
THE SCIENCE TEACHER) Indicate the two fields 
in which you are espe- 
Neme cially interested (use 
(PLEASE PRINT OR TYPE) “| om “sh 
Elementary science 
Address and/or nature study: 
gardening 
Junior high schoo 
Post Office ee State eonasel etlanee ( 
ot . Biological sciences; 
Position (title) nursing, health 
Physical sciences — 
Institution chemistry, physics, 
radio, general physical 
Fill out this form and send it with dues to: science 
Earth sciences 
ROBERT H. CARLETON, Executive Secretary ae ome - 
National Science Teachers Association, 1201 Sixteenth St., N. W. wie yy oo a 


Teacher training 
Washington 6, D. C. Other (please specify) 
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This 


Schoolroom study 
of the spectrum 


throws new light 
on paint decay 


AVE you had a chance yet to 

show your class what happens 
to sunlight when it passes through 
a prism? 


If not, here’s something that may 
make this always exciting experi- 
ment even more interesting to them. 


OU can tell them that — right 
now— our General Motors Re- 
search Engineers are using their 
knowledge of the sun’s spectrum 
to find what colors, among the 


various hues in the sunshine that 
pours down on an automobile, do 
its paint the most harm. 


And, though this testing is in its 
early stages, our GM engineers 
believe they are going to unlock 
new facts with which to make the 
paint on a GM car last longer. 


A brochure listing further GM 
educational aids which you might 
find useful for class discussion, is 
available from General Motors, 
Educational Service, Department 
of Public Relations, Detroit 2, 
Michigan. 


GENERAL MOTORS 


“‘More and Better Things for More People’”’ 
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SMALLWOOD 


BOTANICAL~ZOOLOGICAL CHARTS 


DIAGRAMMATIC 
COLORS 


Provide Clear Differentiation of Structure, 
Function, and Form in These Interesting 


Charts 
30 BOTANICAL 
CHARTS 


with more than 400 drawings 


30 ZOOLOGICAL 
CHARTS 
with more than 350 drawings 
WHICH 
MEET THE REQUIREMENTS 
OF ALL HIGH SCHOOL 
TEXT BOOKS AND 
MANUALS 


LARGE 
ILLUSTRATIONS 
CLEARLY LABELED 
INVALUABLE IN TEACHING 


Available for Constant 
Pupil Reference 
No. 6940 Size 24 x 36 inches 























NO. 6939—BOTANICAL CHARTS, Set of 30, Tripod or Wall Bracket Mounting, 
Set, $27.50 


NO. 6940—ZOOLOGICAL CHARTS, Set of 30, Tripod or Wall Bracket Mounting, 
Set, $27.50 


NO. 6941—BIOLOGICAL CHARTS, Set of 60, 30 Botanical and 30 Zoological Charts, 
Complete, $45.00 


W. M. WELCH SCIENTIFIC COMPANY 
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ESTABLISHED 1880 
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HE topic suggested for discussion tonight 

caused some misgiving on my part since the 
mere suggestion of participation in a conspiracy of 
any type at the present time usually calls forth an 
investigating committee and brings the conspirators 
under condemnation or suspicion. 

In order to be doubly sure I was on safe ground, 
I consulted my dictionary to check the term con- 
spiracy. I found it to be derived from “con”— 
together, and “spirare’’—to breathe. Certainly there 
could be no possible objection to our “breathing 
together.” 1 was disturbed when I found that 
usage gives a more sinister definition: “A secret 
combination for an evil purpose.” But I was reas- 
sured to find also “A concurrence of persons to sur- 
prise.” I do not think our deliberations are supposed 
to be held behind closed doors—to be carried on 
in secret—that our conclusions should be off the 
record or that we are gathered together for an evil 
purpose. 

We are going to do nothing tonight that needs to 
be kept secret, even though secrecy can sometimes 
be used to attain certain ends. Vice President Bark- 
ley tells of a mule trade between two of his friends 
in Kentucky. A fine looking mule was bought by 
Jones from Smith. When Jones got his purchase 
home and turned him in the lot he discovered the 
animal was blind. The next day he went to Smith 
and said: ‘“‘Why didn’t you tell me the mule was 
blind?” Smith replied: “Well you didn’t ask me 
and besides, the man I bought him from didn’t tell 
me, so I supposed it was a secret.”’ 

But we are asked “to breathe together’”—to 
“inspire.”” Now just what is meant by inspiration? 
The dictionary says to inspire is “to animate or 
kindle,’ “to stimulate—to inbreathe or impart an 
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() INSPIRE 


THROUGH THE 
TEACHING OF SCIENCE 


By WOOLFORD B. BAKER 


idea, emotion, etc., hence lofty thoughts.” As I 
understand it then, we are supposed to “breathe 
together” in order to “animate or stimulate our 
students, to impart to them ideas, emotions, and 
lofty thoughts” through the teaching of science. 
Certainly there can be no objection to such an 
activity. 

But what is meant by science, the vehicle through 
which we will seek to inspire? Many definitions 
have been proposed. It seems to me science is a 
pattern of human behavior by which man discovers, 
accumulates, systematizes and tests by controlled 
experimentation the knowledge of himself and his 
environment gained through the experience of the 
sense organs, the reason and intuition. Science is 
thus dynamic and accumulative. One discovery 
leads to another; one theory or hypothesis furnishes 
the starting point for further investigation. 

Dr. Conant, formerly President of Harvard gives 
quite a descriptive definition: 


“Science is a series of interconnected concep- 
tual schemes which arose originally from. ex- 
perimentation or careful observation and were 
fruitful of new experiments or observations. 
Science advances not by the accumulation of 
new facts but by the continuous development 
of new and fruitful concepts.” 


Thus science is a method of thinking, a pattern 
of behavior by which truth is discovered and tested. 
The power to think and to reason are the most 
significant characteristics of man. If we can stimu- 


late our students to think objectively, logically, 
without prejudice or bias, we will have contributed 
much to their preparation to meet the problems of 
life. 











If we are to get our proper bearings regarding 
our subject we must distinguish between pure sci- 
ence, a world of ideas and applied science or tech- 
nology, which is a world of things. The two are 
confused in the minds of the general public. Most 
people accept without question the countless con- 
veniences and gadgets which have come about 
through the application of the ideas and principles 
of pure science. They are inclined to look with 
suspicion, however, at the worker in pure science 
and are prone to blame him for much of the con- 
fusion and bewilderment of our present age. 

Science provides a sort of stockpile of ideas and 
understandings from which technology draws for 
advance in application and invention. Technology 
becomes sterile and entirely empirical unless pure 
science forges ahead with replenishment of the 
stockpile. In many areas the stockpile is alarmingly 
low at the present. 

Science is a matter of individual ingenuity and 
imagination. Technology advances largely through 
organized group effort, directed by a research com- 
mittee or a government bureau. Imagine if you can 
a Darwin, a Pasteur or a Mendel becoming a part 
of operation X, Y, or Z. 

The values of pure science are measured in terms 
of long range understandings while those of tech- 
nology are significant in terms of immediate utility. 
Science seeks to understand, technology to control 
and exploit. Science is essentially creative as is art, 
music, literature or drama, while technology is car- 
ried on according to empirical formulae. 

The discoveries of science are usually unpredict- 
able and lead the investigator farther into the un- 
known. Technology seeks to meet specific needs 
in areas already familiar. 

Science knows no national boundaries but has 
been the product of many minds in many nations. 
We do not concern ourselves with the nationality 
of Copernicus, Hippocrates, Helmholtz or Euclid 
but rather with their contributions which are the 
property of all men. The products of technology 
are restricted by military secrecy, industrial com- 
petition, government patents or patriotic nation- 
alism. 

In much science teaching more emphasis is given 
to the technical applications of principles rather 
than to the fundamental understanding of the nat- 
ural phenomena involved. There is certainly less 
inspiration to be had in giving the empirical formula 
for a dose of medicine than in finding the basic 
cause of the disease for which the dose is prescribed. 
The great impact of science on human progress has 
not been due as much to the many gadgets of the 
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engineering laboratory as to the ideas and concep- 
tual schemes which have changed men’s thinking, 

But why should teachers be asked to inspire 
students? 

Man rises above his mere physical nature and 
begins to live as a man, unique among other crea- 
tures in proportion to the extent to which he is 
inspired—animated—kindled. He seeks food, shel- 
ter, protection and companionship because of 
physical necessity but he creates in the fields of 
art, literature, poetry, music and science when he 
is inspired. Since he is not “a finished and finite 
clod untroubled by a spark” he may get inspiration 
from within. In most cases, however, through asso- 
ciation with others of kindred spirit, experiences in 
living as a sentient, rational creature, he becomes 
inspired from without. 

What are some of the characteristics of youth to 
which science appeals? 

1. In the first place, youth is inquisitive. Young 
animals seem to have a natural, inborn curiosity 
about their environment. Kittens, colts or calves 
are curious about everything around them. They 
go from place to place, sniffing here and there until 
the pasture or the barn lot is familiar to them. A 
normal young child likewise pokes his fingers here 
and there, kicks at pebbles, tin cans, boxes and 
bags, turns the switch, pulls the lamp cord, moves 
the steering wheel, tastes the leaves, smells the 
flowers, punches at bugs with an insatiable curi- 
osity. The questions even a five-year-old can ask 
are sufficient to confound the wisest parent or 
teacher. 

It has been said that one of the results of our 
present educational system is to dull the curiosity 
of the child. Certainly an active science program 
does not do this. One of the chief characteristics of 
the true scientist is his inquisitiveness. 

2. Youth possesses imagination. We adults some- 
times think this is carried to extremes, but here 
again is one of the principal attributes of the scien- 
tist. The great hypotheses and theories which form 
the stepping stones for scientific advance have been 
formulated by persons with a vivid imagination. 

3. Youth is skeptical. One has only to see 4 
group of teenagers at play or at work and hear 
their “O, Yeahs’! and “Says Whos” to realize the 
skeptical manner in which they face their experi- 
ences. The scientist is skeptical about hastily 
drawn conclusions, traditional authority, or mass 
thinking until he can prove their validity by ex- 
periment. 

4. Youth likes to do things, to manipulate 
gadgets. The broken down Model T Ford was the 
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In view of recent pronouncements by a number 
of highly vocal college professors in which they 
have severely criticized the American high school, 
its teachers, and its products—and at the same 
time, in our opinion, revealed their own consider- 
able lack of knowledge and understanding of what 
the high school’s job really is and how well it has 
been done—it is encouraging indeed to have an 
article like this one which presents the optimistic 
view and in such a refreshing manner. 

Dr. Baker has been Professor of Biology at 
Emory University, Atlanta, Georgia, since 1926. 
Born in Las Vegas. New Mexico, he took his AB 
degree at Henderson-Brown College, the MA at 
Emory University. and the PhD (in protozoology ) 
at Columbia University. However, Dr. Baker 
speaks from no ivory tower. He has maintained 
a deep and sincere interest in high school science 
teaching through the years. He works closely 
with the schools and teachers in his locality and 
state and has visited schools widely throughout 
the United States. Hence he knows high school 
science teachers, their aspirations, their problems, 
their resources. and their roadblocks. 

It was delightful to have Dr. and Mrs. Baker 
in attendance at the NSTA Regional Conference 
with NEA in Miami Beach, Florida, last summer 
and to hear him read this paper at our dinner 
session on June 28. 











starting point in the development of many of our 
best engineers. A chemical set or a set of batteries 
and bells stimulated many a boy or girl to go into 
chemistry or physics. A microscope and a few 
stains have aroused an interest in biology. Science 
is an excellent field for tying hand and head to- 
gether. The many novel and ingenious gadgets the 
youngsters put together in carrying out a science 
talent search project are most stimulating. 

5. Youth likes to be shown. This is the essence 
of the experimental method. The tentative ex- 
planations of the scientist regarding natural pheno- 
mena become the policies for his experiments. If 
one experiment fails he devises another. An alert 
young boy or girl usually shows intense interest 
in the setting up of a well planned experiment to 
test some scientific principle or theory. I have 
watched with great satisfaction the faces of pupils 
in a science laboratory directed by an enthusiastic 
and well trained teacher. I have listened to the 
Suggestions made as to the possible technics and 
outcomes, then have seen the gleam in sparkling 
eyes when satisfactory results were observed and 
basic facts proven. 
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6. Young people on the whole are hero wor- 
shippers. An understanding and sympathetic parent 
or an experienced and enthusiastic teacher is a hero 
to many a child. In the field of science are to be 
found some of the greatest heroes in human history. 
Frequently they have been rejected by their con- 
temporaries because they were different and their 
ideas tended to go against tradition or current prac- 
tices and beliefs. Roger Bacon, who first stated 
clearly the fundamental experimental method of 
discovering truth, spent more than 14 years in 
prison. Galileo suffered martyrdom and ridicule 
because he dared state beliefs based on experimental 
proof but which were contrary to the accepted tenets 
of the populace. Lavoisier, the father of modern 
chemistry, suffered death on the guillotine because 
he was suspected by the tribunal for his advanced 
ideas. As he asked for a few hours delay in order 
to complete some experiments, the president of the 
tribunal said, “Enough! The republic has no place 
for scientists.” Even as late as 1875 Pasteur was 
rejected by the medical practitioners of his time 
because he dared to suggest that disease was caused 
by the presence of micro-organisms. 

7. Youth is stimulated by challénges of adventure. 
I suppose every teacher has at some time or other 
heard a lively young boy or girl express the wish 
that they might ‘have lived in the days of the 
pioneers who gathered their meager possessions 
about them and pushed boldly into the frontiers 
which separated them from the unknown. Most 
geographical frontiers have been penetrated and 
there are perhaps no areas on the earth which have 
not been visited by a pioneer. But there remain 
some of the most challenging frontiers mankind has 
ever faced and with which we can appeal to our 
venturesome youth. These are the frontiers of 
science. Someone has well said, “The frontiers of 
today are the frontiers of science.” In making this 
report to the President on the status of science in 
America, Dr. Vannevar Bush gave the significant 
title, “Science, The Endless Frontier.’ It is in this 
area of science that it seems to me we have our 
choicest opportunity of inspiring our students. 

Since man first became aware of himself as an 
individual and of the objects and forces in his en- 
vironment, he has been faced with frontiers which 
more or less circumscribed his activities. To some, 
these were barriers, inaccessible and insurmount- 
able; to others they were challenges to be met head 
on with faith and courage. To some they meant 
impenetrable walls which shut out dangers lurking 
in the unknown and gave security and protection 
for a placid and uneventful existence; to others they 
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were walls beyond which lay thrills of adventure 
and conquest. To some they were shields to guar- 
antee the status quo; to others they were curtains 
which might be lifted to reveal stimulating new 
experiences, new opportunities and greater freedom. 

Thus throughout human history there have been 
those who were content to let well enough alone, 
to avoid change, to accept what seemed to be in- 
evitable without question and to let frontiers 
remain undisturbed. But fortunately for the race 
there have also been those who, as they looked 
outward over the seas or across the limitless prairies 
to the surrounding horizon, dreamed dreams of the 
good things that might be found if they would but 
travel on and on and on. How fortunate for all of 
us that there were those who as they looked at the 
peaks of the lofty mountains saw not unscalable bar- 
ricades which shut out their enemies, but rather 
vantage points from which might be viewed the 
greener grass of the more fertile valleys which lay 
beyond. These were the dreamers,*the theorists. 
Their imagination produced hypotheses, “conceptual 
schemes” which formed the policies for further in- 
vestigating and testing. 

Just as with geographical frontiers, there are 
many who would leave things as they are, who see 
protection and safety in the authority of tradition 
and custom and who dare not penetrate frontiers for 
fear of finding new hazards and problems which 
might become troublesome and dangerous. There 
are others, however, who see in every frontier a 
challenge and who are willing to exert their best 
effort to go through the impenetrable barriers and 
scale the insurmountable walls. 

The stirring headlines of our daily press and the 
alarmmg broadcasts of our radio news commentators 
keep us reminded that we are living in a troubled 
period of history. No man can foresee what the 
future holds in store for us. Such a situation is 
not unique in human affairs, however. Thomas 
Jefferson saw in his day a return of the “law of 
barbarism” and the ‘“‘vandalism of the fifth cen- 
tury.” Even the psalmist of old wrote, “There be 
many that say, Who will show us any good?” 
(Ps. 4, 6.) 

In every perilous period in human history there 
have been produced leaders who met the problems 
with faith and courage and steered the course of 
civilization to new levels. We science teachers have 
the privilege of showing our students that in this 
age science has provided the knowledge and under- 
standing to give man freedom from many of the 
dangers and difficulties which have troubled him 
in the past. Science provides the means by which 
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we might become free from disease, hunger, want, 
fear, and the back breaking drudgery that kept us 
from the leisure necessary to live an abundant life. 
We may well seek to inspire our students to meet 
the challenges of the future and through their scien- 
tific training aid in solving the problems that arise 
in penetration of new frontiers. 

How may we seek to inspire our students? The 
individual teacher holds the answer. He must have 
blazed the trail himself or he cannot expect to lead 
others along its tortuous path. He must have 
climbed to the mountain top and have seen the 
grandeur of the view before he can adequately 
inspire—stimulate—kindle others to make the ar- 
duous climb. I would like to suggest three specific 
methods by which I believe they may be inspired. 

(1) By presenting to them the possibility for 
man of a more comfortable, a richer, fuller and more 
abundant life through science. 

Man has always had a desire to better his con- 
ditions. He first had to meet his basic physical 
needs just as do other organisms. When these had 
been provided he exerted himself in areas of activity 
more characteristic and unique for the human 
organism—creative activities which resulted in his 
art, music, language and tool making. He soon dis- 
covered two methods by which he could get what 
he needed. Like the savage beasts, he could seize 
the possessions of his fellows by violence and murder 
or he and his companions could exert themselves 
cooperatively and supply their wants through their 
own creative labor, allowing their neighbors to do 
likewise. As civilization advanced the two methods 
of securing the necessities of life remained essenti- 
ally unchanged. With development of science as 
a means of gaining understanding of basic principles 
and of technology as an application of the prin- 
ciples discovered by science, man for the first time 
had at hand a means by which he could be freed 
from much of the drudgery necessary to maintain 
himself. For the first time in history sufficient 
goods could be produced to meet the needs of all. 
The standards of living were raised, wealth was 
created, distance was annihilated, rapid means of 
communication were established so that man every- 
where could know what others were doing and think- 
ing. For the first time in history he had a means of 
getting good things of life in ways other than 
through violence. 

It is expecting a great deal of man to adapt him- 
self to civilization when we realize he emerged from 
savagery only some 25,000 years ago. The present 
era through which we are passing bears this out. 


(Please continue on page 309) 
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Planning Elementary Science Programs 


By DONALD G. DECKER 


Chairman, Division of the Sciences 


Colorado State College of Education, Greeley, Colorado 


ECENTLY several elementary teachers met 
R together for the purpose of planning their 
elementary science programs. Since they repre- 
sented all grade levels and many types of com- 
munities, they were anxious to plan a flexible pro- 
gram that could be adapted to each grade level 
and each community. The group hoped to develop 
a program that could be used immediately by each 
teacher. How does a group plan such a program? 


Teacher Activities Essential for the Development 
of a Flexible, Useful Elementary Science Program 


The teachers decided that they would have to 
engage in six major activities to produce the type 
of program they could use. The activities and 
the order in which they were done are listed 
helow: 


1. Make a survey of the subject matter content 
of science that is important for elementary 
children to study. 

2. Select a general theme for the total elementary 
science program. 

3. Select major generalizations related to the 
theme. 

4. Select specific concepts for each grade level 
that help to explain the generalizations. 

. Develop activities to help children learn the 

specific concepts. 

6. Make questions to direct the thinking of chil- 
dren so that they develop the important con- 
cepts related to the generalizations. 


wn 


How to Survey the Subject 
Matter Content of Science 


Science subject matter content can be organized 
into three major areas for study by the elementary 
school teacher. These three areas are: 


1. The changes in the life span of plants and 
animals. 

2. The changes that occur on the earth and in 
the rest of the universe. 

3. The changes that occur in matter-energy. 
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The Selection of a Theme for 
the Elementary Science Program 

The organization of science subject matter con- 
tent into the three major areas helped the teachers 
identify an important theme for the elementary 
science program. The theme they selected can be 
expressed in one word, change. The statement of 
the theme in sentence form was: 

Everything in the universe is in a constant state 
of change. 

The desirability of this theme was determined 
by asking the questions: 

1. Do children have everyday experiences with 

this idea? 

2. Is the idea an important one to study in 

science? 

The concept of change is not new to children. 
Children of all grade levels have many experiences 
in which change is evident. These experiences have 
already made them familiar with the idea. Chil- 
dren have experienced a change in the seasons each 
year. They associate definite activities with sum- 
mer, autumn, winter, and spring. Children have 
watched the sun rise and set, the stars change 
places in the heavens, and the planets appear and 
disappear. Children have themselves changed and 
grown from year to year. They have observed the 
changes that take place in plants and animals as 
they grow and develop. Most children have seen 
seeds sprout in the spring, grow into plants, bloom, 
produce seeds, and die. They have seen puppies, 
kittens, chickens, and brothers and sisters grow 
and develop. They have seen water boil and dis- 
appear. They have seen mothers make cakes in 
which a number of ingredients have been used. 
Children have eaten the final product which neither 
tasted nor looked like any one of the ingredients. 
Most children have mixed water and flour together 
and obtained a paste which is unlike either the 
flour or the water in its stickiness. 

The concept of change is one of the most im- 
portant concepts in science because it is the natural 








order of events. The child and his environment are 
in a constant state of change. If a child is to under- 
stand himself and the environment in which he lives, 
he needs to understand the changes within his 
own body and the changes in the living and non- 
living things in his environment. A child’s under- 
standing of these changes begins with a descrip- 
tion of them. Primary grade children are ‘“‘describ- 
ers.” Intermediate grade children can explain as 
well as describe some of the changes and some of 
the causes of the changes they experience as they 
live in their communities. They can begin to 
sense the meaning of the great scientific attitude, 
nothing changes unless something happens to make 
it change. Junior high school students can describe 
and explain. In addition they can begin to under- 
stand the relationships between living and non- 
living things and the effect of these relationships 
upon the changes that take place. 

The selection of the theme of change gave organ- 
ization and purpose to the elementary science pro- 
gram. The program was conceived as one in which 
the experiences of boys and girls in science should 
continually add meaning to the concept of change. 
The theme is applicable to out-of-school experiences 
as well as in-school experiences. It is a directive 
for observation, questions, and study by boys and 
girls in the elementary grades, and by scientists 
and laymen as well. Questions of adults are often 
evidence of the interest in this theme. People are 
interested in the changes that are taking place 
about them and in the reasons for the changes. 


The Major Generalizations 
Related to the Theme of Change 

The group of teachers studied science subject 
matter and developed generalizations related to the 
theme of constant change. They selected the 
generalizations that could be taught about in each 
grade level. They believe the generalizations are 
important for children to have some understanding 
of in each grade and that the generalizations should 
increase in meaning as children move through the 
elementary school. The following list of generaliza- 
tions were selected: 


I. Each living thing changes during its life span. 
A. Living things grow during their life spans. 
B. Living things struggle for existence dur- 
ing their life spans. 

C. Man can affect the relationships between 
living things and their environment. 

D. Some animals live in social groups in 
which there is cooperation and a division 
of labor. 
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II. The universe is in a constant state of change. 
A. Some plants and animals no longer exist 
on the earth. 
B. Some plants and animals have changed 
and continue to exist on the earth. 
C. The earth’s physical features are cop. 
stantly changing. 
D. The parts of the solar system are in cop. 
stant motion in relation to each other. 
E. The parts of the universe outside the 
solar system are constantly changing. 
III. All changes in the universe are the result of 
changes that take place in matter-energy, 
A. Most matter is made of elements and 
compounds. 
B. Energy exists in many forms and causes 
changes in matter. 
C. Man uses machines to make work easier, 


The Specific Concepts That Help 
Explain the Generalizations 

The ideas of the generalizations are so large and 
demand so many concepts to understand that one 
teacher in one grade can only make possible some 
activities that will help children develop concepts 
essential to the understanding of the generalization. 
When a person has many, many concepts it is pos- 
sible for him to understand the relationships among 
them. As children develop many concepts about 
the changes that take place in the life spans of 
specific animals and plants, they begin to realize 
that all living things have life spans. As they lear 
about the young of many kinds of animals, they 
discover that all animals have young, that all ani- 
mals come from animals, that the young grow and 
develop, and that adults have characteristics that 
distinguish them from their young. Each of these 
ideas is important for an understanding of the 
changes that take place during the life span of 
living things. One teacher cannot do the whole job 
of educating in science, but each teacher can doa 
part of the job. As teachers work together to help 
children develop specific concepts related to majot 
generalizations and a general theme the elementary 
science program begins to have meaning, purpose, 
organization, and sequence. 

Since the number of science concepts that might 
be taught is greater than any one teacher can teach, 
she has great freedom in selection of the concepts. 
They can be selected in relation to what children 


already know, the books available, the material J 
available, the community in which the children) 


live, and the important current interest of the 
boys and girls. A science program based on 4 
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general theme and a few major generalizations is 
not dependent on any one series of textbooks nor 
does it mean that one cannot use a series if it has 
been adopted by the school. No specific concepts 
have to be taught. The teacher can forget her fear 
of insecurity generated by rigid programs which 
she has not been trained to direct. Any teacher 
who feels the need of helping children learn science 
can do something important in providing some 
experiences for children that help add meaning to 
the basic generalizations important for them to 
understand. As teachers have the opportunity for 
more training and more help in the field of science, 
the experiences and the concepts they help chil- 
dren develop will increase in meaning and sig- 
nificance. 

The selection of science concepts can be made 
fom an elementary science textbook, from the 
teacher’s experiences, or from current events in the 
community. The teacher has only to ask three 
questions : 


1. Will the concept contribute to an understand- 
ing of the life spans of living things? 

2. Will the concept contribute to an understand- 
ing of the changes on the earth or in some 
other part of the universe? 

3. Will the concept contribute to an understand- 
ing of the changes that occur in matter-energy? 


Examples of some specific concepts about matter- 
energy are listed below. 


III. All changes in the universe are the result 

of changes that take place in matter-energy. 

A. Most matter is made of elements and 
compounds: 


1. Specific Concepts 


Grade 1 Some things are made of 


many things. 
Grade 2 
Grade 3 


Some things can be changed. 


Some things can be changed 
into other things. 


Grade 4 There are a few elements 
in the world and many com- 
pounds. 


Grade Atoms and molecules are 


matter. 


uw 


Grade 6 Atoms and molecules can be 


changed. 
Atoms can combine to make 
molecules. 


~I 


Grade 


Grade 8 


Atoms can be changed to 
release energy and to make 
different atoms. 
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Activities To Help Children 
Learn Specific Concepts 

The teachers wrote activities for each grade level 
that they believed would help children develop con- 
cepts important for an understanding of the major 
generalizations. Examples of these activities are 
printed below: 


I. Each living thing changes during its life span. 
A. Living things grow during their life spans. 


1. Plants grow during their life spans. 


Grade 1—Plant some grains of corn 
in a can or flower pot. Ifa 
can is used, punch some 


holes in the bottom for 
drainage. Fill the can with 
good soil. Plant corn one- 


half inch deep. Keep moist. 
Keep in the sunlight. 


1. What did we plant? 

2. What has the seed done? 

3. How is the plant chang- 
ing? 

4. What is the plant doing? 


2. Boys and girls grow— 

Grade 4—At the beginning of the 
school term fasten a sheet 
of cardboard or plain paper 
securely to the wall. Allow 
one to one and a half inch 
column for each child in the 
room. Measure the chil- 
dren individually. Mark 
the height in each individ- 
ual’s column. Also weigh 
and record each child’s 
weight in his column. Do 
this once a month. By 
spring the child can look 
at his column and see how 
much taller he is and if 
he has gained in weight. 
1. How have you changed? 
2. How long did it take 

you to change this 
much? 
3. What have you done? 
III. All changes in the universe are the result 
of changes that take place in matter and 
energy. 
A. Most matter is made of elements and 
compounds. 
(Please continue on page 311) 








METALS IN WORLD AFFAIRS 


By J. O. DERRICK 


HE CHALLENGE of our time is found in the 

unequal and limited distribution of raw mate- 
rials in the earth’s crust. Seventy-three of the 
ninety-two naturally occurring elements constitute 
only 0.47% of the face of the earth. Even Gulliver 
in his travels found this ‘“‘error of nature’ to be a 
real cause of wars. 

Expert metal workers were known in Egypt prior 
to 3000 B.C. “Ores were smelted, wires drawn, 
sheet metal fabricated, and the art of casting was 
in a high state of development. Embossing, en- 
graving, inlaying and enameling of metals were 
practiced with a skill in some cases comparable to 
the work of today” (10). 

The Romans knew how to harden steel both by 
quenching in water and in oil. The Aztecs were 
using knives of iron when the Spaniards invaded 
Mexico. Damascus blades of the Middle Ages were 
imported from India. When Caesar invaded Brit- 
ain he found the people using iron as well as gold 
and copper for money. The problem of metals, 
however, was introduced with the Industrial Revolu- 
tion and has been intensified by the increased use 
of machines. More metals have been used during 
the first half of the 20th century than in all previous 
history. Manufacturing, transportation and com- 
munication have been the big users (8). The posi- 
tion of world powers like Germany and Japan dur- 
ing the past generation is more understandable, but 
their methods just as inexcusable, when one realizes 
the full significance of their limitations in this 
respect. 

Just as no civilized individual can provide all of 
his essentials without the aid of society, no nation 
can survive without interchange of metals. Our na- 
tion is in a favored position compared to others. 
Even so, during World War II we had to turn to 
fifty-three countries for imports of some sixty dif- 
ferent minerals, of which twenty-seven came ex- 
clusively from foreign sources. Our sources of 
twenty of the most vital industrial minerals are as 
follows: eight of them are 100% imported, six are 
85 to 100% imported, zinc and copper are 37% 
imported, and lead is 44% imported (1). Thus the 
scientists have a challenging responsibility in try- 
ing to inform the citizenship, and particularly our 
political leaders, of such facts. The impact of such 
a situation on our way of life must not be under- 


280 


estimated or handled amateurishly by world char- 
acters. History seems to move at an accelerated 
rate. Each successive age has been shorter than 
the one before it. The stone age lasted several 
thousand years; the bronze age, 4000 years: the 
iron age, 2500 years. The recent past has been 
called the steel age. Modern steel was first made 
only about a hundred years ago; and we are al- 
ready moving into an era called by various names, 
such as the atomic age or that of nuclear power, 
all associated, as through history, with metals. 

The rare metals included in the 0.47% of the 
earth’s crust mentioned above make up a long list 
of hidden elements used by the average person. He 
does not realize that he is using them; and therefore, 
he is not aware of their importance to society. 

Three nationally known manufacturers supplied 
the author with the following information to illus- 
trate the point. Those metals printed in italics 
are listed as strategic or critical materials or both 
for stockpiling (14). A washing machine has in it 
aluminum, beryllium, cadmium, chromium, cop- 
per, gold, iron, lead, magnesium, nickel, silver, tin 
and zinc. A television picture tube contains alu- 
minum, barium, calcium, cadmium, cerium, chro- 
mium, copper, cobalt, columbium, gold, iron, in- 
dium, iridium, lithium, lanthanum, lead, magnesium, 
manganese, nickel, potassium, platinum, selenium, 
silver, strontium, sodium, tantalum, thorium, tita- 
nium, tin, tungsten, uranium, zinc, and zirconium. 
An automobile contains about seventy different 
kinds of steel. Sixteen of the twenty-eight most 
important materials in a modern four-door sedan 
are metallic. Almost all of the metals go into its 
manufacture. Chromium, nickel, copper, tin, zinc 
and cadmium are big names in the electro-plated 
parts (15). 

One of the significant problems involved in the 
use of metals is that an extremely small amount in 
an alloy may make the difference between a highly 
useful substance and one that is worthless for a 
given need. For example, the amounts of metals in 
an automobile vary from about an eighth of an 
ounce of tungsten to 2500 pounds of iron (15). A 
thousandth of a percent of tellurium added to iron 
reduces the time required for annealing by one 
half. Small amounts of beryllium increases the 
fatigue limit of springs enormously. Thus most 
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Timely indeed is this article by Professor J. O. 
Derrick. Timely because within a month (Dec. 
2-4) there will be held in Washington, D. C., the 
first large-scale conference of conservation, agri- 
cultural, educational, and other groups for a con- 
sideration of the country’s resource problem as 
a whole. This meeting will be conducted by Re- 
sources for the Future, Inc., a nonprofit organiza- 
tion operating under a grant of $150,000 from the 
Ford Foundation. According to its president, 
Dr. R. G. Gustavson, formerly president of the 
University of Nebraska, the conference will seek 
to “point the way” to policies and actions which 
will safeguard and promote the national interest 
now and for future generations. Incidentally, the 
National Education Association will be repre- 
sented in the conference by way of NSTA’s 
Executive Secretary. 

Associate Professor of Chemistry at East Caro- 
lina College, Greenville, North Carolina, Mr. Der- 
rick has AB and MS degrees from the University 
of South Carolina; is now completing a PhD at 
the University of North Carolina; during World 
War II served as chemist in the Fine Products 
dehydration plant. Besides his special interest in 
nonfuel minerals, he likes to garden and fish. An- 
other hobby, he says, is his family—Mrs. Derrick 
and three children. 














metals are used as alloys. There are, however, some 
metals that must be extremely pure. One hun- 
dreth of a percent of phosphorus lowers the con- 
ductivity of copper about twenty percent and, if 
tolerated, would increase our electrical bills accord- 
ingly. There are forty-five metallic elements and 
some 8000 alloys of those metals in commercial use 
(8). 

It has been estimated that the life of United 
States’ ore reserves, if production continued at the 
1950 rate, would be: Magnesium, millions of years; 
iron ore about 60 years; aluminum, copper and 
zinc, about 16 years; nickel, 5 years; and lead, 
only 3 years (21). America is becoming more and 
more an importer of metals. American capital is 
turning to Labrador, Venezuela and Brazil, where 
enormous iron ore projects are under way. “‘In- 
creased production, use of substitutes, and improved 
stockpile situations contributed to a better balance 
in the metal industry between supply and demand” 
during 1952 (3). But, there are problems ahead. 
“Little-known metals with strange names, formerly 
laboratory curiosities, are now finding practical 
applications, improving common metal alloys or in 
metallic form” (18). Historically only a few 
metals were used. A great diversity of those that 
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were laboratory curiosities 10 to 20 years ago is 
common today. 

Some details on several elements will help illus- 
trate this position of metals in world affairs. Of 
the less common metals the following are among 
those which have made news during the first six 
months of 1953. With the exception of antimony 
and cobalt, they were only incidentally mentioned 
in the general chemistry text studied by the author 
in 1924-25. Except for the above two, practically 
no industrial uses were mentioned for them. 
“Textbook of Chemistry” by Mack and others was 
freely used in organizing the data now presented. 


Antimony 

Antimony was used in medicines and cosmetics 
before the time of Christ. The United States lost 
access to the world’s best source when the commu- 
nists absorbed China. At present good sources of 
ore are Bolivia, South Africa, and Mexico. The 
only major antimony smelter in the United States 
has closed down because over production in South 
Africa forced reduction in price from 50 to 25¢ 
a pound (12). 

The alloys of antimony have the unusual property 
of expanding on solidification. They are used 
chiefly for storage battery plates, type metal, and 
bearings. A new use for it is in transistors. Its 
compounds are used as medicines and mordants. 
It is extracted from its ore by reduction with iron 
or by roasting followed by reduction with carbon. 


Beryllium (1828) 

Beryllium occurs in beryl, which is a beryllium 
and aluminum silicate, and in aqua marine. When 
beryl is transparent and green, it is called emerald. 
It is in the family of elements with magnesium, 
being the element with smallest atomic number. 
It is the most recent and one of the lightest of the 
industrially important metals. It is very hard to 
extract from its ores. Like many other metals it 
has practically no value as the free metal. It is 
highly useful to add hardness and strength to 
metals, to produce almost fatigueless springs, and 
for aluminum alloys which are very useful in air- 
craft engines. It has been used as a source of 
neutrons in nuclear reactions. Its compounds are 
useful as refractory materials, in some dental ce- 
ments, and as a coating for fluorescent lights. Con- 
siderable effort is being made to locate beryl bear- 
ing ores in Colorado. The greater part of our 
supply is imported from Argentina and Brazil (10). 


Cadmium (1817) 
“Until recently the chemistry of cadmium has 


been of academic interest” (11). It came into 
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prominence a few years ago as the metal used to 
absorb neutrons in atomic reactors. It is found 
in small amounts associated with zinc ores in the 
United States, Mexico, Canada, and other places. 
A generation ago it was a waste product from the 
zinc industry. It looks like zinc and is used in low 
melting alloys. Recently it has become useful for 
bearing alloys for high speed machinery, as a base 
for silver plating, and in competition with nickel 
plate. Possibly the most important compound is 
the sulfide which is used as a yellow pigment. 


Cobalt (1735) 


Cobalt is one of the 7 materials listed by the 
Munitions Board in September, 1952, which were 
inadequate in supply to meet mobilization require- 
ments. The word meant little or nothing to the 
average person until very recently. A few laymen 
might have known of its use to color glass blue 
and to make certain types of steel. According to 
newspaper reports, it was the first material to be 
put under virtually complete allocation by the Na- 
tional Production Authority at the beginning of the 
Korean War. 

It is found associated with arsenic and sulfur in 
complex minerals containing other metals. The 
richest deposits are in Ontario, where there is a 
town named for it. It is also found in South 
Africa and in Idaho. It is 94% imported (5). 
Some of its alloys are very acid resisting. It finds 
its way into airplane exhaust valves, paints, var- 
nishes, linoleum, television, refrigerators, washing 
machines, radar, magnets, and is used to bind 
enamel and porcelain to steel, and as a surgical 
material. 

Columbium (1801) 


Columbium is another of the seven materials 
listed by the Munitions Board in September, 1952, 
which were inadequate in supply to meet mobiliza- 
tion requirements. The first pure specimen was 
obtained in 1906. The first quantity production 
was in 1929. It is the same element as niobium. 
Columbium is very similar to tantalum. Both 
metals resemble platinum or polished iron in ap- 
pearance. It melts much lower than tantalum. 
Both are highly malleable. The carbides of both 
metals are very hard; and, when they are added to 
steel, the hardness is increased to make steels suit- 
able for cutting tools. 99% of our requirements 
are imported. A research project to obtain colum- 
bium as a by-product from titanium extraction 
from brookite is being watched with interest (2). 
In 1952 columbium and tantalum were both cri- 
tically short. 
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Defense Material Procurement has appointed a 
fourth purchasing agent for acquiring columbium- 
tantalum ores. The ores are to be stockpiled and 
distributed for defense purposes. The program is 
to continue until December 31, 1956, or until fifteen 
million pounds have been purchased (9). Present 
workable sources of ores are Nigeria, Uganda, 
Nyasaland, Norway, Germany, and Rhodesia (12). 
Columbium goes into jet engine and gas turbines. 


Gallium (1875) 


Gallium is a liquid metal of the aluminum fam- 
ily, existing in amounts about the same as lead 
or molybdenum. The richest source is germanite, 
which contains about one per cent gallium. Flue 
dusts from certain coals contain it. It may be re- 
covered as a by-product in the extraction of alu- 
minum. Another source is the residue from distilled 
zinc, which may contain as much as a few ounces of 
gallium per ton. It is a shiny white metal that 
alloys easily. It alloys so easily with aluminum 
that the action may be demonstrated by drawing a 
piece across a sheet of aluminum. The variation 
in electrical resistivity is thought to be greater than 
for any other metal. It is approximately twice as 
expensive as gold, the price depending partly upon 
quantity. Perhaps the oldest use was in thermome- 
try for measuring temperatures above the boiling 
point of mercury. It is being used in gold alloys 
for dental work. The fact that it expands on freez- 
ing suggests its use in castings. It wets most sur- 
faces. It has been used in phosphors for fluorescent 
lights and in luminous paints. It has a high thermal 
conductivity, and a low vapor pressure. Cost and 
availability are great obstacles in the way of its 
wide usage (20). 


Germanium (1886) 


Germanium, the metal of transistor fame, is a 
rare member of the silicon family, currently selling 
for about $350.00 per pound. It occurs to the ex- 
tent of about 0.01% in many United States zinc 
ores and is also obtained from certain coal ashes. 
Dr. Hans Brauchill of Johns Hopkins has found 
that the ash of some plants, mostly from swampy 
areas near mountains, contain as much as 5% ger- 
manium. Apparently the plants “discard” the 
metal by depositing it in the leaves and bark. It 
is brittle and crystalline. Its compounds resemble 
those of tin. In its crystal form it is used in radar 
and television receivers. It is known as a semi- 
conductor. It changes alternating current into 
direct current. In addition to being a rectifier, it 
isan amplifier. It can oscillate as well as amplify. 
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Because of this, it can be used to produce standard 
frequency tones. 

The General Electric Company has reported that 
more than one hundred germanium junction tran- 
sistors can be made from a six inch ingot. A new 
process “can grow junctions with much smaller im- 
purity concentration gradients than are produced 
by other techniques. The process should be in 
production in about a year. It is expected to cut 
the cost of processing germanium by several times, 
improve performance, and permit use of transistors 
for the first time in television sets” (19). Each of 
the transistors contains a layer of germanium mixed 
with a trace of gallium, separated by thick regions 
of germanium containing small amounts of anti- 
mony. The first section replaces the grid in a 
vacuum tube; the second layer, that of the cathode 
and plate in a tube. 

The rapid pace being set in the metals industries 
is indicated by predictions that germanium tran- 
sistors may be replaced by an intermetallic com- 
pound of aluminum and antimony. Germanium as 
a transistor metal was introduced only as recently 
as 1948. Already the metals industry is involved in 
world problems trying to supply metals with which 
to alloy it for various purposes. Among those used 
to make N-type semi-conductors are copper, silver, 
magnesium, calcium, zinc, strontium, cadmium, 
barium, titanium, tin, lead, vanadium, columbium, 
tantalum, bismuth, chromium, uranium, cobalt, 
nickel, and palladium (6). 

Germanium forms an oxide which, like glass, can 
be drawn out into needle-like objects into which 
radio-active gold may be placed and inserted under 
the skin where the gold is needed. It dissolves 
harmlessly in body fluids leaving the gold in place 
(7). 

Iridium (1904) 


Iridium is a very hard and brittle metal that looks 
like silver and is not oxidized at high temperatures. 
It is resistant to aqua regia. Iridium is one of the 
six so-called platinum metals, all of which are listed 
as critical and strategic. It is more expensive than 
gold. It is used as a hardening agent for platinum 
and other alloys. A common use is in fountain 
pen points. It is found in very small amounts in 
the United States, Canada, Columbia, British Isles, 
Russia and South Africa. 


Tantalum (1820) 


Tantalum is rarer than gold. It was first suc- 
cessfully used as a filament for light bulbs, but was 
(Please continue on page 313) 








THE STUDENT IN NSTA 


By ALBERT W. EDGEMON 


Student, University of Florida, Gainesville 
President, Florida Association FTA, National Association FTA 


“MEMBERSHIP DUES, including publications and 
services, $2 Student (... $1.50 is for Journal | The 
Science Teacher} subscription)” 

This statement, found on page 267 of this issue 
of The Science Teacher, is an indication of the value 
the National Science Teachers Association places 
on your participation as a student preparing to 
teach science. It is your invitation to begin taking 
part in the organized teaching profession. 

Why does the NSTA make provision for you to 
hold membership with full privileges, including 
voting? The NSTA, and many other education 
associations, recognize the advantages which you 
receive through membership in a professional or- 
ganization while you are still in college. 

Should you take the NSTA up on its offer? Yes, 
by all means, and here’s why! You learn how the 
organization is conducted, who leads it, how it meets 
in convention, what it does, and what value it is. 
You meet its leaders and find out how they became 
leaders. You profit by cooperative action with other 
student members. When you have graduated, vou 
are able to take your place immediately within the 
association, to give your services and talents to it, 
and to help assume the leadership of it. 

The NSTA is a department of the National Edu- 
cation Association, the ali-inclusive association for 
all educators. Most NSTA members are meinbers 
of the NEA. The NEA and the state education 
associations sponsor the Future Teachers of Amer- 
ica, the all-inclusive association for students pre- 
paring to teach. You asa student member of NSTA 
will want to hold membership in your local FTA 
chapter and, through FTA, in your state education 
association and the NEA. Thus, you will be receiv- 
ing, along with many thousands of students in 
America, experiences in your local, state and na- 
tional educaticn association, and in your own 
special-interest association, the NSTA. 

It is within your FTA chapter that you will have 
many of the experiences with other student members 
of NSTA and student members of other education 
associations. As a member of FTA and NSTA you 
may attend FTA chapter meetings which are of 
interest to all students preparing to teach. At the 
same time you, and the other NSTA student mem- 
bers on your campus, may carry on projects of 
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special interest to you as science education students, 

Are you wondering how you will find time to 
belong to all of these organizations and to attend 
all of their meetings? Actually it is not complicated 
or time consuming. Ideally, all students preparing 
to teach will belong to FTA, and through FTA, to 
the NEA and their state education association. At 
the same time they will be a part of their special- 
interest association. Since you are a science edu- 
cation student vou would be a part of the students 
within the FTA chapter who are going to teach 
science, and a member of the NSTA. All FTA 
members would meet together for the chapter pro- 
gram. During this meeting each special-interest 
group would have a chance to meet for a buzz 
session to discuss and to plan their special projects 
and activities. Then the entire group would par- 
ticipate in the program which had been planned by 
representatives from FTA and each special-interest 
group. Thus, one meeting serves all student mem- 
bers of education associations. This avoids the time 
consuming plan of each group holding a separate 
meeting; but at the same time this protects the 
identity of each group. 

You may also be wondering how much member- 
ship in all these organizations is going to cost. It 
is not expensive in relation to what you receive. 
NSTA student membership is $2.00. FTA member- 
ship is $2.00, which includes $1.00 for membership 
in the NEA, and $1.00 for membership in your 
state education association. Local chapter dues may 
be charged, but this varies from chapter to chapter. 
All this adds up to only $4.00 plus local dues. These 
membership dues enable you to receive the experi- 
ences mentioned previously and the Journals which 
the three associations publish. These Journals, 
when collected and filed, make an excellent library 
to use when you begin teaching. 

You will enjoy your experiences in NSTA and 
FTA. What’s more you will take part in activities 
which will help you to be a better teacher, and 
which will help you to be a better member of the 
organized teaching professicn. Students all over 
America are participating in these experiences. 
Accept this invitation as your opportunity to join 
NSTA and FTA today, for tomorrow you teach. 


The SCIENCE TEACHER 
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STORY OF A GEYSER MODEL 


By JAMES R. WILSON 


Instructor of Earth Science, Phoenix Union High School, Phoenix, Arizona 


BOUT 25 vears ago here at Phoenix Union 

High School, a student of mine in physiog- 
raphy, named Jimmie Hall, asked me if he might 
build a geyser model as a project for credit in 
the course. He said, “I believe I can make one 
that will work.” I replied, ‘I think that it is a 
fine idea and I will get you some sketches and 
material to read.” 

A few weeks later Jimmie came in one day with 
an old dish pan with a tube running down through 
the bottom and terminating in and sealed to a tin 
can with a screw cap on the top of it. He set it 
up on the demonstration table on some ringstands, 
filled the can with water, and placed a lighted 
Bunsen burner under it. Within a short time 
a little water spouted up from the tube, followed 
by a few spurts of steam and ending in some gurgles 
and rumblings, before dying down. We had a 
geyser. 

It was true that after a time or two of sending 
a little water four or five inches up from the tube, 
the device subsided to steaming as the waier in the 
can boiled. Strangely enough I kept the device 
around for a number of years and dragged it out 
each year when we studied geysers to show what 
Jimmie Hall had accomplished by a bit of initia- 
tive. Finally I became interested in the possibili- 
ties of a model that would operate continuously and 
without attention. So when the old dish pan rusted 
out I had Mr. J. J. Kayetan, head of the metal 
shop of our school, make a large tapering copper 
pan for a water supply. Mr. Henry Heidenreich 
in charge of our wood shop built a table 31% feet 
high and about 2-ft. x 3-ft. on top, to hold the 
pan. A tube was run from near the top level of 
the pan through the bottom and about two feet 
below, was made fast to a heating chamber, and 
then run out of the side of this chamber near the 
lower end and returned upward, being pushed just 
through the bottom of the pan and soldered to it. 
“Now, I said, “I’ve got me a geyser model that 
will work.” But it didn’t do much better than 
Jimmie’s original model, except to send up a higher 
column of water. It got hot and simmered. It 
failed to give a realistic, pulsating explosion. 

Here is where a steam engineer was called to the 
rescue. Mr. Ira C. Lane, in charge of our heating 
plant for many years, was willing. He said, “Jim, 
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I can make that geyser spout to this high ceiling 
and keep it going all day.” I didn’t believe a word 
of it but said, “OK, it’s your baby from here on.” 

While I had been playing with this piece, the 
years had been slipping away. I spent a little time 
each year on it as I brought it out to demonstrate 
to the classes. Each year we discussed in class the 
problems involved and the students made sugges- 
tions for improvement of the model. It was slow 
business and we didn’t make much real progress 
until Mr. Lane entered the picture. 

He made an explosion chamber between the pan 
and the heater, and this produced a good pulsating 
explosion several feet high. After a month or so of 
experimenting in his spare time, he called me over 
one day. With a gleam in his eye, he said, ‘Watch 
this.” <A fine thin column of water shot from the 


A typical eruption with 


single opening jet 
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model to the ceiling about 20 feet up. I said, 
“All right, mister, let it run the rest of the day 
and see how it performs at quitting time.” It 
didn’t perform—it just stuttered and sputtered, 
after about an hour. That was enough for that 
year. 

Next year, Ira got going in earnest on the piece. 
By adding 50 feet of copper tubing in a flat coil 
at a specified level below the heater, he solved the 
cooling problem and improved the type of explo- 
sion. The last problem proved to be the heater 
itself. The head of our electrical shops, W. H. 
Henry, formerly with G. E. Research, built an 
electric one that appeared to “go to town” at first. 
It soon proved inadequate. Mr. Henry knew his 
electricity as few do, but he didn’t know much 
about steam. Paradoxical as it may appear, Ira 
Lane had to give Mr. Henry the specifications for 
the winding of the heater. Mr. Lane didn’t know 
much about electricity, but he knew exactly “how 
much and where” he wanted the heat applied. 
Mr. Henry built a heater to these specifications, 
and presto, we had a geyser model that was well 
nigh perfect and fool proof. That was some seven 
or eight years ago and the model has been func- 
tioning ever since about three months out of each 
year, five days a week, from 8:00 a.m. to 4:00 p.m. 
No attention is needed beyond adding distilled 
water every day or so. It throws a small column 
of water about 5 feet high with a pulsating move- 
ment and ends in a blowing off of steam. The de- 
vice occupies a niche in the hall just outside the 
open door of my physiography laboratory. I can 
hear it erupting every minute and twenty seconds 
as I write its history here. 

A few years ago we displayed it in a window 
in three places-in downtown Phoenix—a bank, a 
department store, and the light and power com- 
pany. To make it more realistic, Mr. W. H. 
Voigts of the radio shop of our Technical high 
school, rigged up a mike and speaker for it, so 
that people on the sidewalk could hear as well 
as see the eruption. It made a bit of a sensation 
down town. 

I might add that Mr. Henry made us a rheo- 
stat for it so that we can vary the interval be- 
tween eruptions. The piece has possibilities beyond 
the geyser model concept. If desired, it could be 
built as an ornamental fountain for a garden, com- 
plete with colored lights. The cone of our piece 
is built of cement and has the contours of Old 
Faithful. 

Mr. Lane and I considered ourselves partners 
in the project and Uncle Sam gave us a patent on 
it last November. Oops, thar she blows! 
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an outstanding new book that 
realistically recognizes the needs 
and limitations of students 
taking the elementary course in 








GRAPHIC SURVEY 


OF SCIENCE 


by WILLIAM LEMKIN 








EACHERS will hail this new (De- 
cember, 1953) book as an ideal text 
for present day classes. Designed to 
meet all leading syllabi for this course, 
GRAPHIC SURVEY OF SCIENCE is nota- 
ble for the following: 
@ Simple style—vocabulary and sentence 
structure are carefully controlled. 
@ Emphasis is placed on key facts and 
ideas which give the student a sound 
foundation for future training. 


Material is completely up-to-date, in- 
cluding such topics as atomic fission, 
television and 3-D movies. 


A wealth of clear, accurate, striking 

diagrams support the text. 

@ Cartoon-visualizations dramatize and en- 
liven the subject matter. They add a 
note of humor that will be particu- 
larly welcome at this age level. 

@ Color is used judiciously in many illus- 
trations to enhance eye appeal and 
teaching power. 

@ Abundant, well-balanced exercises fol- 

low each chapter. 


You will want to consider this new 
text for use in your classes! 


Net class price: cloth, $1.65 


paper, 90¢; 








by Lemkin 


HESE two texts, in the Graphic Survey 
series, have won widespread popularity 
and acceptance in science classrooms: 


GRAPHIC SURVEY OF BIOLOGY 


by Weckstein and De Leon 


Net paper 90¢, cloth $1.65 


GRAPHIC SURVEY OF CHEMISTRY 


Net paper 90¢, cloth $1.65 





OXFORD BOOK COMPANY 


222 Fourth Ave. 


New York 3, N. Y. 
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By SAM S. BLANC 


NDUSTRY AND BUSINESS is pouring mil- 

lions of dollars annually into commercial tele- 
vision, because this medium has proved itself amaz- 
ingly effective in advertising and selling. What 
educators seem to overlook is that if television is 
so effective in selling commercial products, it must 
be equally effective in selling education. Students 
of audio-visual education know that the multisensory 
impact of both sight and sound is one of the most 
powerful media in instruction. Television brings 
this important means of instruction into the home. 
In a few areas where television is now operating, 
it is being used to acquaint the community with the 
educational program being carried on in the schools. 

Science has always been a fertile field for visual- 
ization. Since television, by its very nature, de- 
mands that the viewers see the concepts demon- 
strated, science offers a natural field for program- 
ming. A number of interesting and worthwhile 
science programs have already been telecast over 
commercial stations. In fact, as early as 1940, Dr. 
Francis Norton opened the fortieth General Electric 
Research Laboratories with a television demonstra- 
tion of glass to metal sealing over WRGB-TV in 
Schenectady. 

During the war period only sporadic attempts 
were made to present science programs over the 
air. Since 1948, however, a number of excellent 
science telecasts have been developed. One of the 
most outstanding has been the “Johns Hopkins 
Science Review” originating over WAAM-TV in 
Baltimore. One of the oldest and best known of 
the educational programs, this series has been 
written by Dr. Lynn Poole and produced by Mr. 
Edwin Mick. These programs can also be seen in 
other parts of the country over the Dumont tele- 
vision network. The “Johns Hopkins Science Re- 
view” presents the results of current research being 
carried on by Johns Hopkins University scientists. 
It has covered everything from aeronautics to x-rays. 
Scientists from government institutes and other uni- 
versities are also invited to participate and demon- 
Strate their latest discoveries. Each program has 
been a condensed presentation of a new frontier 
of science. Given in a simple, yet exciting form, 
each program combines education and entertainment 
for the viewers. 
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The Philadelphia Public Schools, under the able 
direction of Miss Martha Gable, have also pioneered 
in the presentation of educational programs over 
commercial television. One of the best known of 
these has been the “Nature of Things” originating 
over WFIL-TV and now being carried on the NBC 
television network. With such outstanding men as 
Dr. Roy Marshall and Dr. I. M. Levitt, of the staff 
of Philadelphia’s world-famous Franklin Institute, 
illuminating fifteen-minute explorations of seem- 
ingly simple facts of universal science which direct 
our daily actions are shown. Scientific inventions 
which we use constantly are discussed in an enter- 
taining and instructional manner. Such things as 
how to whip up a miniature atomic explosion in the 
kitchen, explaining the solar system with a basket- 
ball, and showing how insects multiply under a 
microscope have been a few of the interesting 
topics presented. 

The New York Public Schools initiated “The 
Living Blackboard” series in the fall of 1951 over 
WPIX-TV. The subjects covered included liberal 
arts and vocational guidance as well as science. 
Under the direction of Mr. Edward Stasheff, the 
series was planned primarily for those older students 





The educational use of TV and its utilization 
particularly in the advancement of science instruc- 
tion are problems that seem destined to deserve 
and demand our attention on into the future. Dr. 
Blanc has performed a helpful service in pulling 
together the information and ideas presented in 
this article. This was made clearly evident by 
the questions and interest that developed when 
he made a panel presentation on the subject at 
the Rocky Mountain Regional Conference of 
NSTA at Boulder, Colorado, October 9. Dr. 
Blanc is teacher of biology and director of audio- 
visual services in East High School, Denver. 

In this connection, we should also like to call 
your attention to “What to do About TV” by 
Carl F. Hansen, Associate Superintendent of 
Washington, D. C., Public Schools. This article 
appeared in Educational Trends, Issue No. 1252: 
it is available at 20 cents from the publisher, 
Arthur C. Croft Publications, 100 Garfield Ave- 
nue, New London, Connecticut. 
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who receive home instructiom. These are pupils 
confined to their homes because of illness or other 
physical conditions which make it impossible to 
attend regular school classes. Television has sup- 
plemented the regular instruction which these pupils 
now receive from visiting teachers. In addition, 
the programs have provided televised instruction 
for children in hospitals, and hospitalized veterans 
who are completing their high school education. 
“The Living Blackboard”’ schedule of programs for 
March, April, and May, 1952, is included at the 
close of this report. 

G. M. Cunningham, chairman of the Radio and 
Television Committee of the Southern California 
section of the American Chemical Society, has di- 
rected a weekly program, “The Science Page of 
the Magazine of the Week,” over KTLA-TV in 
Los Angeles. Members of the A.C.S. from various 
branches of industry and education have demon- 
strated the highlights of their various investigations. 
Such educational presentations as “Chemistry of 
Make-Up,” “The Motion Picture Chemist in Ac- 
tion,’ and “The Science of Citrus Fruits,” have 
been telecast. 

Other outstanding science programs directed at 
an adult viewing audience have been telecast since 
1949. ‘Headlines in Chemistry” and “Excursions 
in Science’ have originated over KSTP-TV in 
Minneapolis. A weekly program brought leading 
scientists before the viewers to discuss and demon- 
strate the many complicated problems surrounding 
atomic energy in the “Atomic Report” series over 
WMAR-TV from Baltimore. WMAL-TV, in Wash- 
ington, has presented special demonstrations by 
scientists in the government and other agencies in 
the area. A few of the better known programs in 
this series were “Cancer Research in Mice,” “Effects 
of Cerebral Palsy on Children,” and “A Lunar 
Eclipse from the Washington Naval Observatory.” 

Two NBC television network programs which 
have been designed primarily for a juvenile audience 
have been ‘Zoo Parade,” from Chicago’s Lincoln 
Park Zoo, and ““Mr. Wizard,” an entertaining pres- 
entation of some of the wonders of science on a 
very elementary level. 

To be more specific as to the organization of 
some of the science programs presented over com- 
mercial television stations, the program outline for 
“Seeing Is Not Believing,” one of the Johns Hopkins 
presentations, is given in detail at the close of this 
paper. The theme, the opening, and the program 
sequence for seven other programs in this series are 
described by Poole.' The main steps are outlined 


1 Lynn Poole, Science Via Television. Baltimore: The Jchns Hopkins 
Press. 1950. 
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for every action in the development of each of the 
following programs so that even without the script 
the reader can understand what was involved jp 
each presentation: 


1. Science of Archaeology 

2. Public Health Engineering 

3. The World from 70 Miles Up 
4. The Science of Medical Art 

5. It’s the Law of the Universe 
6. Flight at Supersonic Speeds 


7. The Magic of X-Ray 


The production of a successful science program 
on television takes careful planning, much detail, 
and hours of work! Worthwhile programs do not 
materialize on their own, nor can they be thrown 
together haphazardly. Poole presents a ten-point 
plan as guide lines in developing a science telecast: 


1. Definition of the purpose of the program 

2. What form of presentation will the program 
take 

. Selection of the subject 

Development of a major theme 

. Selection of visual material for the demon- 
stration 

6. Writing the script 

7. Planning camera angles and operation 

8. Setting the stage 

9. Preliminary rehearsals 

10. Final rehearsals with camera 


un » Ww 


It should be noted that practically all the science 
programs described in the previous paragraphs were 
presented as straight-forward demonstrations or as 
combination interview-demonstrations using some 
outstanding personality as the main focus around 
which the program was built. Yet, television seems 
to offer a superb opportunity to show the actual 
work of boys and girls, with emphasis on the young- 
sters explaining what they are doing and why. It 
would also seem that the program would be much 
more interesting if the children were to carry the 
show with their own dialogue and explanations. 
An overly rehearsed presentation soon assumes the 
unmistakable stamp of being “canned.” But a 
natural, seemingly unrehearsed group of children 
carrying on their normal activities in a class can be 
a very fascinating show for the audience. 

The number of participants in any one program 
must be kept to a minimum, however, for the tele- 
vision studio cannot take the place of a regular 
classroom. Gable suggests that five or six children 
would be an ideal number before the camera with 
fifteen about the maximum. 


Children have 4 


2 Thid. p. 7 
*Martha A. Gable, “Teacher! Here Comes 
tional Screen, 28:68-70, February, 1949. 
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natural appeal which can give life to any educational 
telecast. And the importance of attracting a large 
viewing audience must not be overlooked. 

Another means of insuring a large audience for 
an educational series is to enlist the public in the 
program. Hock offers several means of accomplish- 
ing this.' One of the programs could center around 
the use of parents or laymen as resource people in 
a science unit, or the public might be appealed to 
directly from the television screen. For example, 
in a program on health, one of the youngsters could 
look directly at the camera and say, “You who are 
doctors, dentists, or nurses, what can you tell us to 
help us better to understand this work we are doing 
at school? We would appreciate it if you would 
write us or appear on this program to tell us.”’ An- 
other means of stimulating audience participation is 
to present a program, such as the study of rocks, 
and ask the viewers to send in specimens for identi- 
fication on the next program. Everyone likes to 
hear his name mentioned over the air. Even turn- 
ing the tables on the viewers by asking them to 
take a quick ‘“telequiz” over the material presented 
on the program will arouse interest. 

In addition, the public relations aspects of a pro- 
gram must not be overlooked. Programs of actual 
teaching by teachers and learning by children are, 
perhaps, the most effective means of letting the com- 
munity know what the schools are doing. Let us 
have more science programs showing the class in 
areal and meaningful learning situation. Let the 
parents have an opportunity to see what their chil- 
dren are learning. Let us present to the public the 
newest and best in methods and procedures. Here 
is a wonderful chance to show pupil-teacher plan- 
ning, to show students presenting projects that are 
the culmination of their learning in science, to 
show the use of audio-visual materials of instruc- 
tion, and to show real science in action! 

As a final statement, however, before anyone goes 
off the deep end and tries to rush into science pro- 
grams for a telecast, it must be pointed out that if 
an educational television program is to accomplish 
its purpose, it must have certain qualities which 
will make it both educational and entertaining. 
Wigren suggests the following criteria.” 

1. The program 
purpose 


should have an_ educational 


2. The program should provide the possibility for 
continuity 

3. The program should present an educational 
philosophy consistent with democratic values 


Louise E. Hock, 


“Television Programs for Public Relations,’ 
Journal of the AER, 12:29-30, December, 1952 
*Harold E. Wigren, What is an Educational TV Program?”’ 
Educational Screen, 31:420-22, 435-37, December, 1952. 
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4. The program should be built upon the needs 
and problems of the viewers 

5. The program should serve as a means of growth 
and development for the viewers 

6. The program should involve the viewer as a 
participant 

7. The program should be a means by which 
many creative and thought-provoking experi- 
ences can come to individuals 

8. The program should be presented in an atmos- 
phere of objectivity 

9. The program should be flexible in its design and 
approach 

10. The program must communicate clearly and 
effectively 


SEEING IS NOT BELIEVING 
The Johns Hopkins Science Review 
WAAM-TV Baltimore, Md. 
January 7, 1949 


PROGRAM SEQUENCE VISUAL mATERIAL 
; ; y Kettle drums, sound ef- 
1. Standard opening facts 
and Two persons whose eyes 
2. Attack opening con be con C0) 
Rubber snake 
Papier-mache rocks 
Same two pair of eyes 
used in sequence +2 


Intro. We are fooled 
by the simple things we 
do every day. We do 
not know how we do 
these things. How do 
our eyes work when we 
read? Explain. Why 
info. is valuable to psy- 
chologists. 


Ww 


Show-cards with _ hori- 
zontal line crossed by 
equal length vertical 

Black top hat—to be 
worn 

Scale models of aircraft 
carrier and Empire 
State Building 


4. We cannot always be- 
lieve our eyes. Illusion 
of coordinate lines. 
Vertical looks longer 
than horizontal. 


Perspective photo of a 
road with guard rails 
and telephone poles 

Cut-out of last telephone 
pole, pasted beside 

than thev first pole on 
photo 

Photo of two men, one 


5. The illusion of perspec- 
tive wherein two lines 
in the distance look 
cleser together: height 
of objects appear taller 
or shorter 
really are? 


second 


in foreground, larger 
one in background. 
Compare 
The above program outline for “Seeing is Not Believing’ is re- 
produced from Lynn Poole, Science Via Television Baltimore 


Jchns Hopkins Press, 1950. pp. 59:61 
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Application of theory 11. Re-cap. on seeing is not 
believing, and the rami- 


6. Illusion becomes a men- fications of psychologi- 
tal process. People often cal effects 
a things “9 aa they 12 Sometimes the opposite I Our ¢ irds One eat h ot 
po aes pi eg — is true. With concen- 1 partially drawn ob- 
= “9 — S tration we can often see ject 
mee. more than is visible 
EXAMPLE: Poor children Coins Everyone has seen the 
visualize coins larger than Disks the actual size of partial drawings of ob 
they really are. Rich chil- coins jects—the eye fills in 
dren—in true size Disks larger than corre- the missing lines, it per 
sponding coins ceives | these missing 
lines from past experi 
7. Application of #6. The Photograph of man and ence of seeing like ob 
illusion of seeing things woman seated at a bar jects. 
the way a person wants Waiter in background 


; 13. Audience can _ receive Poster giving address 
them to be is used by 


psychologists problem 
of a patient. This often 
depends on the patients’ 


correct answers of the 
identification of four 
cards in #12 by writing 


interpretation of photo- - 
graphs. 14. Preview of next week 
8. Further development of Subject (young man) WNYE 
this point—people (1) Cards with printed words 
see things they will not which he subconscious- BOARD OF EDUCATION 
admit they see, or (2) ly fears CITY OF NEW YORK 
actually are not con- Psychogalvanometer 29 Fort Greene Place, Brooklyn 1, N. \ 
sciously aware that they (PGR ). the recording “THE LIVING BLACKBOARD” 
see them #8 is to machine 
show the second fact. Operator of PGR BOARD OF EDUCATION TELEVISION PRO 


GRAMS OVER STATION WPIX, CHANNEL 11 


Subject fears heights i 2 ° —— 
Ni ay s Science at Your Fingertips’’—Mondays at 12 
Words are flashed in ~ 
front of his face. He ; 
cannot tell demonstrator March 3—BacTERIA—FRI NDS OS Fors 
with Louis Kleinman 


the word, but he reacts oe 
to words about heights 10—TRAVELING IN THE BEsT CIRCLES ( Rotation 
and Revolution of Earth 


9. Further development. Subject (young woman) with Dr. Alexander Efron 
By seeing. or not seeing PGR “i 17—How Lire BeEcINs. with Louis Kleinman 
and by translation of Operator of PGR ”  24——-More Apout THE WEATHER 
what they see, people List of words to be read with Alfred D. Beck 
have a conscious or un- by demonstrator “ — 31—How Lire ConTINvEs 
conscious emotional re- with Louis Kleinman 
action. This emotional April 7—OUT IN SPACE (Stars, constellations 
reaction can be caught meteors and comets) 
on a machine. Ex- with Dr. Alexander Efron 
AMPLE: the lie detector ‘i 14—Easter Hotipay—No broadcast 
7 21—THE FLOWERS THAT BLOOM IN THE SPRING 
10. The words to which the Same as in sequence #9 with Louis Kleinman 
subject reacted and Two recording clocks “4 28—-INsipE TV, with Alfred D. Beck 
gave himself away are now attached to PGR’ May S—LIKE FATHER, LIKE Son ( Heredit: 
called the emotionally —one to record the with Louis Kleinman 
charged words. It takes emotionally charged " 12—Your Eve Is a CAmera (The eve and the 
him longer to react to words, one to record camera): with Dr. Alexander Efron 
the charged words, than time on non-charged 2 19—DeEap as A Doornalt ( Fossils) 
to the uncharged words words with Louis Kleinman 
He does not believe you 7 26—A MeEssaGE For You (The telegraph and 
can see this difference telephone with Alfred D. Beck 
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SCIENCE PROVISIONS 
FOR THE RAPID LEARNER —@ 





Symposiu™ 


Coordinated by SAMUEL W. BLOOM 


(Continued from the October Issue of The Science Teacher; Concluded) 


Donald A. Boyer, Skokie Junior High School, 
Winnetka, Illinois, describes how the Winnetka 
Junior High School enriches its science program. 


“Skokie Junior High School receives all sixth, 
seventh, and eighth grade students from the three 
lower schools in Winnetka. All seventh-graders 
take a one-semester course in general science, meet- 
ing five periods per week. This course is taught 
by teachers with special training in science educa- 
tion and in early adolescent psychology. No one 
science teacher has more than two such classes on 
his schedule; thus the factor of monotony in the 
teaching day is minimized. 

“Science classes are moderate in size (25-28), 
and the teachers soon come to grasp the array of 
differing capacities and interests of their charges. 
The course is flexible and non-prescriptive in con- 
tent, so that each teacher has freedom to help the 
pupils take on many individual and small-group 
projects. Furthermore, the brighter students who 
finish the basic work sooner are encouraged to put 
their extra time to use in developing their own 
projects. 

“The science equipment and room set-up, while 
not lavish, nicely facilitate small-group activities. 
There is the science classroom containing demon- 
stration work 
tables: but also there is a science laboratory ad- 
jacent to the classroom. 


desk, sink, and adequate area of 
In this laboratory students 
may set up their projects and often leave them set 
up for several days or longer. The young radio 
enthusiasts and the embryo chemists in a group will 
often find that they need to have the impedimenta 
of their experimental pursuits left untouched for a 
number of days. (The teachers feel that the scien- 
tific method is not fully appreciated when con- 
stantly hemmed in by period bells and once-per- 
formed science activities. ) 


HOW THE WINNETKA JUNIOR HIGH 
SCHOOL OFFERS ENRICHMENT 

“Class assignments, when they have to be pre- 
scribed, always include suggestions for ‘fast work- 
ers’ to undertake further reading, to develop extra 
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experiments, or to write up more complete data. 
The science room has a special card file of ‘original’ 
and ‘semi-original’ experiments developed by stu- 
dents over the years, bearing their signatures and 
the teacher’s O.K. 

“After a seventh-grader has taken the semester 
of general science he is technically free of further 
science work in the junior high school. However, 
three additional curricular features are designed to 
attract all students, but especially to entice those 
boys or girls with special interest and high abilities. 
First, through the school’s scheduling one science 
teacher with a ‘Science-social studies free period’ 
each day, any individual or small group of young- 
sters may come from their social studies classes 
to seek this teacher’s advice and to develop corre- 
lated science projects growing out of their social 
studies activities. Second, there is a science club 
called the ‘Research and Production Company,’ 
which is one of fifteen similarly organized co- 
curricular activities in the school. It meets three 
days a week during the last period of the day.' 
Finally, an elective ‘advanced science’ course is 
open to all students after they have taken the semes- 
ter of general science. This last-mentioned feature 
will bear describing more fully. 

AN ELECTIVE ADVANCED SCIENCE COURSE 
DEVELOPS FURTHER INTEREST 

“The enrolment in any one ‘advanced science’ 
class is limited to twenty. The group meets in the 
smaller science room, ‘the lab,’ for five periods a 
week. As the semester begins, the members are 
asked to fill out a questionnaire which contains a 
descriptive list of suggested study areas. Each stu- 
dent ranks the topics according to his own order 
of interest; and he may write in and rank topics not 
listed. The teacher then collates the data, and, 
after group discussion, starts group classwork on 
the most frequently checked topic. In this way, 
our ‘advanced scientists’ develop a group sense and 
also the instructor has time to observe individual 
capacities and interests. 


Donald Allen Boyer, Adventuring 


with Little Corporations: III 
The Clearing House 20:77-79 


October 1945 
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“As the semester’s work proceeds, increased op- 
portunities for individually created science learn- 
ings are provided. Using the same philosophy de- 
scribed above for the beginning course, the teacher 
allows his students to spread out, and leave set up 
as much of their work as the problem-solving situa- 
tion demands. In addition, small-group demonstra- 
tion experiments, hall-case exhibits, reports on spe- 
cial science topics or gadgets—all these devices are 
employed to enrich both individual and group learn- 
ing. 

STRESS IS PLACED ON INDIVIDUAL WORK 

“During the last six to eight weeks of an advanced 
science class, a visitor might enter the science lab 
on ‘free-work’ days to find a variety of pursuits 
actively in progress: One young scientist is sitting 
alone, peering through a microscope at his culture 
of one-celled organisms. At a nearby table, two 
thirteen-year-old girls are preparing a joint report 
on ‘How We Extracted Gluten from Flour.’ In 
the middle of the room the majority of the class 
are seated, quietly memorizing their radio-style 
script entitled ‘Winnetka’s Water Gets Safely to 
Our Homes.’ Needless to say, the teacher’s ener- 
gies put a natural limit on the variety of such 
work progressing at one time; but once the tech- 


nique is patiently tried, teachers find it worth the 
effort. 


THE SCIENCE CLASS PROVIDES FOR MALADJUSTMENTS 

“Not all the students choosing advanced science 
in the school are high I.Q. children. Our school 
faculty strongly adheres to the philosophy of a 
many-sided array of valuable qualities making up 
any human personality. But, needless to say, the 
gifted child who is a ‘problem’ many other places 
in school or at home, will in a gratifying number 
of instances, gain a new and wholesome lift in his 
attitudes toward intellectual activity through the 
opportunity to use his developing talents invitingly 
and busily in the science class. 

“One further feature of the school’s curricular 
philosophy protects this enrichment value in a 
vital way. A student may not—except under ex- 
treme conditions—be ‘pulled out’ of his elective 
class because he may be misbehaving or behind 
in other classes in the school. Rather, the faculty 
understands that the bright child will be more likely 
to solve his general school difficulties if his few 
areas of ‘full living’ are kept inviolate. We as 
teachers, frequently reap the vicarious rewards that 
come from adherence to this policy. Young research 
scientists, doctors, nurses, and even adult science 
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hobbyists come back to us after the years, to give 
testimonials on the sparks that were lighted and 
kept glowing ‘in those days in the lab.’ 

“In the foregoing paragraphs, an attempt has 10. 
been made to express inductively what might be 11. 
expressed—if somewhat compactly—in a deductive 
generalization. The kind of program in junior high 
school that will promise most for the development 
of bright children in the area of science, calls for 
teachers who (1) try to understand the develop- 


ticular interests. Gifted children enjoy work- 
ing in groups and like the opportunity of shar- 
ing experiences. 

Hobby activities should be encouraged. 


Preparation of charts, diagrams, flow-sheets, 
microscope slides, plaster casts, specimen col- 
lections, all increase the range of activity of the 
youngster and may become part of the per- 
manent teaching collection. 


12. Vocational aspects of science should not be 


; is i neglected. The rapid learner should be given 
mental needs of early adolescents; (2) have > : : : 

Rat dee alee aitie Oi ae atereiion: all. every encouragement and consideration which 
studec J 8 = will enable him to wisely select his vocation. 
ence; and (3) are courageous enough to enlist, by : , 3 hould be di 

ston anit deuintatic idthaeenie tht tide Of 13. The science laboratory or room should be dif- 

| Cooperative amt P m4 P ferent from a regular classroom. It should be 


their fellow teachers in facilitating a flexible, pupil- 


. e a place where science materials are available 
teacher-planned science program which enhances 


the use of problem-solving methods in the class- 


room.” 


Concluding Statements (by the symposium co- 


ordinator): 


From a study of these reports describing the 
provisions being made for the rapid learner, cer- 


tain inferences and conclusions may be made: 


1. 


Identification of the rapid learner is essential 
if we are to provide the stimulating background 
necessary for his growth. 

Subject matter of increasing difficulty must 
be provided to furnish challenging situations 
and to encourage the student to work to his 
highest capacity. 

The generous use of the library and supple- 
mentary materials are indicated to create a 
keen interest in science. 

It is desirable that provision be available for 
extra laboratory work and the opportunity for 
creative project work. 

Participation in science club work, the NSTA 
Science Achievement Awards program, the 
Westinghouse Science Talent Search, and local 
state, and regional incentive programs is neces- 
sary to maintain interest in science beyond 
the basic work of the course. 

Use of community resources, outside speakers, 
attending lectures, “open house” at colleges, 
expositions, visiting local industries, field trips, 
etc., are all facets in providing for the enrich- 
ment of the regular science course and a “must” 
for rapid learners. 

Reading reports and the science-writing aspect 
on items of special interest are necessary to 
increase the wide range of activities of the 
rapid learner. 


. The rapid learner can work with more freedom 


and should assume a greater responsibility for 
his own school activities. 

Opportunity should be given for small-group 
committee reports within the area of their par- 
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and are used. It should be a pleasant place 
in which to work and functional in its arrange- 
ment. It should have a stimulating effect on the 
child. 

14. Participation in local radio and television pro- 
grams increases the scope of activities. 

15. Opportunities to assist the teacher in the ca- 
pacity as laboratory assistants or “science dis- 
pensors” give the rapid learner the feeling of 
constructive action and a sense of participation. 

16. A close relationship between a teacher acting 
as a science advisor and the rapid learner is 
usually productive in the more advanced areas 
of knowledge and encourages the student to 
extend himself. 


Paul Klinge, Thomas Carr Howe High School, 
Indianapolis, Indiana, describes a mid-western 
approach. 


“Tt must be pointed out, initially, that identify- 
ing potential science students is a process that is 
bound up with helping such students, both as to 
definition and method. For the student who is 
identified is helped. Yet the process of helping 
students, with all its ramifications, enables the 
identification to be made. The real student—and 
that is the one we are after—will respond to extra 
help and thus identify himself to himself and to 
the teacher as a potential scientist. 

“Thus identification is another instance of the 
old saw: that interest precedes study and interest 
is built up by knowledge. The missing factor in 
this circular process is the response of the student. 
And that is hard to predict and delineate. 

“The program in my school has, I believe, one 
outstanding feature. This feature is its simplicity. 
It is a program which can be duplicated in most 
high schools. It was done with a minimum of cur- 
riculum organization, and interminable administra- 
tive discussion. 
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“The science program at Howe consists of tenth- 
grade biology, eleventh-grade chemistry, and 
twelfth-grade physics. There is no ninth-grade 
science course. In addition to the above courses a 
non-laboratory science course has been initiated 
called physical science. This was aimed at the 
student who takes the required year of science in 
biology and misses the regular physical sciences. 
The first semester of this course is a combination 
of physics and chemistry and the second semester 
takes up the sciences of meteorology, astronomy, 
and geology. Chemistry III and physics III are 
offered every year that building space permits. The 
crowded condition of the school precludes any fur- 
ther curriculum expansion. 

“The identification of potential science students 
is made in the first semester that they appear in 
the biology class. At the end of the second grading 
period in the fall semester each biology teacher sub- 
mits a list of names of the students who will be 
taking the spring semester and who fall into one or 
more of these categories: 

Those who plan to major in science 

. Those who plan to minor in science 

Those who are making the top grades 

Those who show an unusual aptitude or interest 
in being in a special class 


mS wh = 


“The students in the above categories who give 
their assent are put into a special biology class for 
the spring semester. The course of study for this 
class follows approximately the same timing and 
precisely the same sequence of units as any other 
biology class in the school. However, each student 
is required to work on a semester science project, 
and the class is given more field trips off the campus 
than the other classes. In addition, there is a great 
effort made to tie up biology with the other sciences 
and the vocational possibilities of the field. We 
have about ten to fifteen distinguished speakers talk 
on their field of special interest when that subject 
comes up in the regular course of study. 

“To prevent the label given to the class of ‘too 
hard and too much,’ which would cause most typi- 
cally American students to shy away from such a 
setup, some of the paper work usually so necessary 
in a regular class to encourage study and reading 
is dispensed with. Time is given in class for project 
work. . There is a constant hammering away at 
the theme that the project should represent a con- 
sistent field of study that involves some laboratory 
work with a collection of data, as well as research 
into the literature on the topic. There are no 
bibliophilic research reports which represent beauti- 
ful library work but little if any primary collection 
of data. 
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“At the end of the semester the students are 
beginning to get some idea of their potentiality in 
science, if any. The student is shown the drudgery 
as well as the bright spots of the scientific career. 
The prospects of awards in this field of science 
offer incentives which cannot be duplicated by the 
classroom teacher. 

“Once these students have decided to major in 
science and to do more than simply take the re- 
quired three years, their progress is watched and 
encouraged by the head of the department. Each 
student is told to attach himself to one science 
teacher who shall act as his advisor. This teacher 
then has the responsibility of encouraging to the 
limit of his own ingenuity the student who has asked 
for his help. Nothing, by the way, seems so flatter- 
ing to the teacher as to have a student voluntarily 
ask for his help when he has seven possible choices. 
As freshmen, sophomores, and juniors, they are 
enter the 
NSTA’s 

When the student is a senior 
he is encouraged to prepare an entry for the West- 
inghouse Science Talent Search. Prior to this he 
is asked ‘to prepare a paper for the Indiana Junior 
Academy of Science. 


Achievement 
Scientists of 


encouraged to Science 


Awards 


program of Future 


America Foundation. 


Such entries make the stu- 
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dent crystallize his thoughts, and in so doing, 


recognize his deficiencies. We have found that this 
encourages further study better than any other 
method. When a paper can be submitted to the 
teacher, and then the teacher gives it his critical 
comments, the student is helped as in no other way. 
But no teacher is ever guilty of writing such a 
report. This, of course, is simply not good ethics, 
but we do feel free to criticize the paper rather 
sharply. 

“This program for identification is all bound up 
with the observation of the student in the tasks 
given for his study and research, and in the re- 
sponses he shows to the special interest-creating 
tricks of speakers, field trips and projects. As long 
as the student keeps showing the interest to pursue 
the work still further, and still more intensively, 
the teacher is then in the process of identifying, 
tentatively, the potential science student for the 
universities. The program of help for these stu- 
dents is all a matter for the teacher and community 
to open up the avenues available and to make 
them possible for his untrammeled use. When we 
found a student interested in mycology, we not 
only found the men interested in that field in the 
city, but we made arrangements to visit the my- 
cology laboratory in the local city hospital. We 
found the universities who had men especially in 
terested in that field in this vicinity. He learned 
early how to use community resources. 

“Thus the program for identification and help 
for such students in the general high school can 
be one requiring little administrative palaver and 
upheaval. It will boost the morale of the students 
in the department, and the teachers’ faith that they 
are doing a valuable job But the program of 
identification and help seem closely intertwined. 
Testing is not our sole criterion of excellence of 
talent, nor the only feature of identification. 
identification 


Our 
program is based on the response 
shown to the help and opportunities offered.” 


Jean Strauchler of the Colfax School, Pittsburgh, 
Pennsylvania, has this to say about a WORK- 
SHOP program in the elementary school. 


“This article finds its setting at Colfax School 
in Pittsburgh. It is a six-grade school with an en- 
1200 students. The Workshop rooms 
are made up of children who have an 1.Q. of 135 or 
higher on the Binet Test. There are three work- 
shop rooms grades 1-6, the Junior, Intermediate, 
The purpose of these rooms is to 
group the gifted together to give them an enriched 
school program. This article is about the Junior 


rollment of 


and the Senior. 
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Workshop Science Program which includes grades 
1-2-3. 


INTRODUCTION 


“The gifted child has always found the subject 
of science an exciting experience. It opens roads 
of enchantment for him. By nature, the gifted 
child is inquisitive and is always seeking informa- 
tion. He has a great desire to find the ‘why’s’ and 
‘Wherefor’s,’ and this is the one subject that has 
many hidden treasures. He loves to read about the 
wonders of nature and to experiment with his imagi- 
native mind. In doing these experiments he is able 
to use all types of materials which give him an 
opportunity to express himself in many ways. To 
watch a gifted child work an experiment is a very 
satisfying experience. 

“Grouping children together as it is done at Col- 
fax School has helped them with their science pro- 
gram. When you walk into the Junior Workshop 
room, you will see science in every corner. There 
is ‘Cotton-tail’ the white bunny, roaming around 
and sniffing everything with which he comes in con- 
tact. Look further and you will see ‘Sleepy’ the 
Hamster, ‘Squeaky’ the white guinea pig, and 
‘Lightning’ the white mouse. The cheerful song of 
‘Chirpy,’ our white canary, draws our attention to 
him. These various pets have helped to create 
interest in the further study of animal life. 


SETTING THE SCENE 


‘Bulletin board displays, pictures on various sub-* 
jects, specimens and various materials to conduct 
simple experiments of nature, microscopes, a mag- 
nifying glass, test tubes, all become important 
properties to set the scene to stimulate the interest 
of children in science. The question often asked 
is, ‘Where can one get all this material? Some 
school boards won't furnish extra equipment on 
science.’ Most of the materials used in the Junior 
Workshop are received free of charge. Science 
materials are found all around us. In the daily 
newspaper—there are columns and corners devoted 
to science and one can find a wealth of material for 
children to use. Children bring in magazines that 
frequently contain valuable articles. There are 
teacher magazines that have information that can 
be used for bulletin board displays. 

“Many materials can be found in inexpensive 
books. Children can bring in all types of things 
found around the home and the community, such 
as birds’ nests, leaves, insects, stones, shells, etc. 
Children should be trained to be alert to the 
fact that wherever they go they can find something 
to contribute to the ‘Science Display.’ Material 
hunting can become an exciting game for the chil- 
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dren and at the same time it teaches them to be 
aware of the interesting things around them. This 
way of procedure is much more effective than those 
situations in which we hand the children all the 
material, regardless of how expensive the equip- 
ment may be. They lose all the fun of looking and 
discovering new and exciting specimens. 


TECHNIQUES 


“Now that the materials to: the science displays 
have been gathered, the next thing to do is to find 
the best techniques to interest the gifted child in 
the further study of all the specimens that were 
-brought in. 

“Gifted children enjoy working in groups. This 
gives them an opportunity to do critical thinking, 
as they challenge each other. It also provides them 
with opportunities to share ideas, to work for others 
as well as with others, to learn to give and take, 
and to accept criticism in a gracious manner. 

“Science club offers an interesting experience 
that children enjoy. Committees are appointed to 
investigate and experiment on any phase of science 
they wish. These meet whenever they find it neces- 
sary. There is a chairman and a secretary with 
each group. New leaders are chosen by the group 
after each experiment. On Friday the entire class 


assembles to hear the committee’s report and watch 
a demonstration of the experiment made during the 
week. At this time these children find it neces- 
sary to so present their ideas and findings that 
those who are listening can understand. It gives 
the others an opportunity to practice listening to 
learn. 

“In Pittsburgh, station KDKA, in conjunction 
with the Board of Education, provides a weekly 
science program on the air. The children have a 
delightful time listening to Joan and Ergo, the two 
characters in the Radio Program. In imagination 
they travel everywhere and learn much from this 
radio series. After each program there is a discus- 
sion led by one of the children and an assignment 
is given the group. The suggestion for the assign- 
ment is made by the class. Some of the subjects 
discussed in this series are: 

Power for Tomorrow 

Winter Birds 

How Coal is Found 

The Porcupine 
Such subjects give the mentally superior child an 
opportunity to develop techniques of research and 
at the same time he has fun learning. The teacher 
is also certain that the subjects assigned are on 
his level of interests. 
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EXCURSIONS 


“The Junior Workshop Science Program would 
not be complete without excursions. This is a very 
valuable part of the program. It gives the pupils 
an opportunity for real experience with nature. A 
visit to the park to study the trees, birds and all 
types of insects is for many children a new expe- 
rience. Specimens are brought back, examined 
under the microscope, and information about the 
specimen found in the science books. 

“A visit to the planetarium opens new vistas to 
the child. The stars, the moon, and the sun have 
a peculiar fascination for gifted children. As they 
sit in the auditorium lost in another world with 
Jupiter, Saturn, and Mars so close and real to 
them, an interest in the study of the Universe starts 
for some of these youngsters and with it further 
study and research to be carried on. 

“A visit to the nature museum once a week 
creates excitement for the gifted. They can spend 
hours studying the pre-historic animals, the birds, 
the flowers, the under-sea animals, etc. For many 
children one visit isn’t enough and they return 
again and again. There are always a few that con- 
tinue to do more research on something that they 
discovered for the first time at the museum. 

‘Take the seven-year-old-boy that became very 
much interested in trees after our visit to the city 
park. He wrote about the ‘Giant Sequoia’ and the 
‘Vanilla Vine.’ I'll quote part of his story 


‘THE VANILLA VINE’ 
‘The Vanilla Vine’ is the tallest tree in the 
world. It is taller than the Eucalyptus tree. 
It has a short life of 50 years. The leaves 
are as large as two feet long and one foot wide 
The shape is like a large Philodendron leaf. 
The flowers look like a yellow orchid. It has 
1 yellow throat spotted with a reddish brown 
and brown spots 
After writing several stories about trees, he made 
a display of many types of trees and where they were 
found in the world. From his great interest in trees 
and because of his displays, others became inter- 
ested and Jimmy and his friends formed a com- 
mittee for the further study of trees and reported 
their findings to the class at our Science Meetings. 
‘A visit to a local department store where a glass- 
blower was displaying his art was a fascinating 


experience for the children also. They saw him 
melt the glass and then blow it up to form some- 
thing beautiful. Some children were interested 
in how this art got started and did some research 
work. 

“There are always so many exhibits that go on 
in a city. We had an opportunity to see the fol- 
lowing exhibits: 

Plastic and How It’s Made 

The Tulip Display from Holland 

The Garden Exhibit 

The Spring and Fall Flower Show 

Pottery Exhibit 

Chef’s Exhibit 
After the children have visited the exhibits with the 
group they usually make a return visit with their 
parents. We always discuss our experience after 
an excursion. The children have so many ques- 
tions that they want answered that we never seem 
to have time to answer them all. Some research 
work has to be done in order to answer these ques- 
tions and often the work is done by committees. 

“An interesting experience the children had was 
the day they visited a neighboring community to 
see carr:er pigeons being raised. The meeting was 
held in the yard near the pigeon coop. They 
watched the pigeons being fed. They saw some 
pigeons sitting on eggs. When the class came back 
to school they brought with them three pigeons in 
a box. A lunch was served to everyone including 
the pigeons. After lunch the pigeons were taken 
outside and set free. A note was attached to. each 
pigeon’s leg. The pigeons found their way. home 
safely and the experience the children had will 
never be forgotten. 

“Science is an exciting field for the gifted. It 
gives them an opportunity to do research work and 
to share their findings with the class. It gives 
these children an opportunity to investigate and 
experiment. They can work in groups and ex- 
change ideas. They can find the answers to ques- 
tions that are disturbing. All these experiences 
develop the child in a way that gives him great 
satisfaction. He learns how to find the answer to 
his own questions instead of being made to do them. 
Creating the right atmosphere for the gifted in the 
world of science will make the child happy, secure, 
and contented.” 
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Elementary School Science 





A BILL OF 


No doubt all of us at one time or another read 
advertisements of the ‘“‘newest thing”’ in television 
sets. We are assured that the new set can “reach 
out” and snare programs from stations far beyond 
the range of the “old models.’ Programs are free 
from distortion, interference and “flopover.”” The 
picture is locked in and everything else is locked 
out. So we purchase the set and then spend our 
evenings cursing our gullibility. 

How similar this situation frequently is to pro- 
fessional meetings for elementary teachers in the 
area of science education! A “consultant” faces 
the group and explains, ““What I do in elementary 
science.’ Usually the explanation deals with some 
technique for teaching science that works to per- 
fection day after day. The students are motivated 
to the ultimate, many laboratory experiences are en- 
joyed, and the knowledge gained by the students 
is tremendous. However, many teachers leave such 
meetings with the impression that they have listened 
to the master teacher whom they cannot hope to 
emulate, or else that they have been sold a bill of 
goods 

While elementary science, like television sets, is 
a rather new “appliance” on the education market, 
its value and importance have been well established. 
However, like any new “product,” it is at first likely 
to be misused or passed over. Elementary teachers 
often avoid the area of science in their teaching for 
a number of reasons, among them the following: 

1. Many elementary teachers have had little or no 
training in science in their professional back- 
grounds 


2. Many teachers feel that they must have special 


ipparatus and equipment in order to be able to 


teach science 
3. Many professional meetings and periodicals sug- 


gest to teachers that there is a “correct way to 


teach science. Feeling uncertain as to just what 


the method entails, they avoid science as much 


is possible 


rhe efforts that may be taken to correct the prob- 
lems just stated are to some extent related to one 
another. One obvious solution, of course, is to pro- 
vide elementary teachers with more adequate train- 
ing in science in their college work. However, this 
would be of no benefit to the present teachers; and, 
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GOODS? 


By GEORGE GREISEN MALLINSON 
Western Michigan College of Education 
Kalamazoo, Michigan 
And JACQUELINE V. BUCK 
Grosse Pointe Public Schools 
Grosse Pointe, Michigan 


even for future teachers, it is not easily accomplished 

because of present requirements for college gradua- 

tion and state certification. It does seem, never- 

theless, that two steps may be taken: 
1. “Consultants” at elementary-science meetings 
should take a more realistic and less plati- 
tudinous approach when discussing elementary 
science, and should provide teachers with some 
functional suggestions to assist them with their 
teaching. 

2. In-service programs may be developed by school 
systems and/or teachers colleges for helping ele- 
mentary teachers approach science in a more 
practical way 


Here, the discussion will be confined to the second 
point above, namely, suggesting basic steps that may 
be a part of a program of in-service education for 
helping teachers do a satisfactory job in teaching 
elementary science. 

One of the essential steps in improving science 
teaching is that of planning. 
two aspects: 


Such planning includes 
(1) Pre-planning to meet the long- 
range objectives of elementary science, and (2) 
planning with the children for the implementation 
of these long-range objectives. 

Pre-planning: If it is agreed that science shall 
be taught at the elementary level, and if it is further 
agreed that certain skills, attitudes and understand- 
ings are gained from a study of science better than 
from a study of other subject-matter areas, it then 
becomes clear that the teacher must devote some 
time to identifving these objectives, and must plan 
for their inclusion in her teaching. For the most 
part, the teacher must do this planning without the 
help of the students. Currently we hear much about 
‘‘teacher-pupil planning,” but in this respect, it is 
ridiculous to assume that an elementary-school child 
is capable of determining all, or even a significant 
number of the understandings, skills and attitudes 
of science that will be of value to him in later life 
before he even knows what they are. 
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It will be the task of the teacher, therefore, to 
establish the broad objectives of science which 
experience has shown to be of importance in the 
training of children. This selection will be made 
on the basis of a consideration of the total science 
program at all educational levels. This means that 
the objectives of science will be selected on the 
basis of the criterion, “What are the major under- 
standings, skills and attitudes of science that all 
children should possess when they leave school?” 
After these objectives have been selected, the ele- 
mentary teacher then should consider what she, in 
the light of the developmental levels of her students, 
can do to contribute to these objectives. 

It is important to realize that these goals are not 
attained merely by selecting a large number of 
“essential facts’ to be memorized. Rather, the 
objectives will best be reached through experiences 
that are related to the training that the students 
should receive. Thus, instead of placing emphasis 
on studying birds in the first grade, flowers in the 
second, and electricity in the third, the teacher’s 
major aim should be to teach the children to think 
critically, to follow logical steps in problem-solving, 
and to apply what is learned. Each area of science 
that is studied should have potentialities for de- 
veloping these characteristics in children. 

Planning with the Students: Cooperative planning 
with the children in an elementary classroom may 
be used advantageously in determining the specific 
ways in which understandings, skills, and attitudes 
are to be learned. A skilled teacher may work with 
her class in selecting some of the specific science 
topics to be considered, and may determine through 
cooperative planning how certain problems may be 
studied. One caution here, however, is to realize 
that every student will not be equally enthusiastic 
about planning; nor will children’s interests be equal 
in kind or degree. It will be necessary, in most 
cases, for the teacher to stimulate and sustain inter- 
est, since it is well known that children’s interests 
are transient. In addition, negative learning may 
result from an attempt to exploit an interest in- 
tensively or over a long period of time. 

A real interest is one that is related to a perma- 
nent and important part of the child’s environment, 
and it is this type of interest that the teacher must 
attempt to stimulate. Interest is not merely a 
“happy attitude,” but rather an appreciation of the 
importance of the topic under consideration. Hence, 
the most valuable use of expressed interests of chil- 
dren perhaps is to utilize them as starting points for 
the development of more mature interests and under- 
standings. 

Using these expressed interests, the children may 
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teacher of mathematics, irrespective of the years of 


SCIENCE AND MATHEMATICS 


RINEHART 


232 Madison Ave., New York 16 


experience.’’-—ScHoo! 


353 pages, $5.00 











be given several choices of science experiences. 
Naturally. the levels of maturity of the children will 
have an influence on the choices presented to them. 
With very young children, the teacher must often 
select the experiences, or at least control the experi- 
ences from which the choice is to be made, since 
the children may not be aware of limitations of 
time, money and materials involved. 

Thus, if an elementary teacher realizes that 
science experiences can develop in children many 
valuable skills, understandings and attitudes, she 
has made a good beginning in the problem of teach- 
ing science. Then if she will carry out some careful 
pre-planning and cooperative planning with the 
children she may develop a satisfactory science pro- 
gram. 





The 1954 annual meeting of the Central Asso- 
ciation of Science and Mathematics Teachers wil! 
be held November 27 the Sherman Hotel, Chi- 
cago, Illinois. Following traditional custom there will 
be general sessions with nationally known 


-28, at 


scientists 
and educators as speakers, and group sessions devoted 
to elementary science, general science, biology, chemis- 
try, physics and mathematics. All 
and mathematics are invited to attend 
sary to be a member of CASMT 


teachers of science 
It is not neces- 
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Unit Review With Slides 


By THOMAS L. BAGSHAW, East Junior High School 
Watertown, Massachusetts 


An important but often neglected phase of the 
unit in the teaching of science is the review. By 
tolerating a review and summarizing the concepts 
and generalizations, a degree of attainment in di- 
rection of the teacher’s objectives can be subjec- 
tively evaluated. 

The utilization of glass slides and projector can 
be successfully employed for a stimulating review 
and as another guise of making science fun. 

Illustrations and applications of the unit concepts 
and generalizations to be learned can be located in 
many of the science texts. This could be an assign- 
ment or an activity. “Locate an illustration re- 
lating to a generalization of this unit from a book 
on the reference shelf.’ The pupil should select an 
illustration that he understands well and is able to 
explain. 

Tracing, labeling, and coloring should consume a 
maximum of twenty minutes of the period. The 
projection of the slides may be scheduled for a full 
period. Also plan on twenty minutes to clean slides 
after projecting. 

Drawings may be traced or drawn on the frosted 
side with pencil (not too dark or heavy), ink, or 
crayons. Clear glass cut from thin window glass 
may be used with ink, India ink, or colored inks if 
desired. Allow ink to dry thoroughly before color- 
ing is attempted; use small amounts of ink. By 
dipping the plain glass slide in a thin solution of 
gelatin a coated surface for writing with pencil or 
ink is provided. Plain glass may be etched by the 
class with a commercial paste, Etchall, or may be 
ground by using a spoonful of “glassive’ and water 
and rubbed or ground on the slide. The ground 
glass slide is superior. It takes ink, pencil, or colors 
and has a softened effect of the drawing when 
projected. A three-dimensional effect can be at- 
tained by the careful shading off of colors from deep 
to light or by stippling the shaded areas. 

Cellophane sheets, colored or plain, cut to size 
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may be used for certain purposes with plain glass 
slides. By placing cellophane and carbon paper in 
a typewriter, copy can be typed in the usual way, 
or drawings and tracings can be made on cellophane. 

Care should be exercised when using home-cut 
plain glass slides as the edges may be quite sharp. 
Binding tape or Scotch tape may be used to remedy 
this situation. At least a quarter-inch margin is 
suggested in order to have the complete image on 
the screen. Many of the illustrations selected will 
be either too small or too large to conform to the 
314” x 4” slide. The following is suggested: to en- 
large the illustration, trace outside of the perimeter 
lines and sketch in accordingly. To decrease the 
size, trace inside the border lines. A printed title or 
the concept of the illustration is desired, also labels 
on the diagram to a small degree. Pupils should be 
cautioned about too much detail in tracing. Upon 
completion, collection of slides will insure safe keep- 
ing before projecting. 

Selecting a committee of three or four students 
to manage this endeavor can enhance the success 
of the review. The purpose of the committee is to 
pass out, collect, and file the glass slides; operate 
the projector; supervise the cleaning of slides. 
The projection of the slides should consume a full 
period if efficiently handled. 

The slides are selected at random and as each 
illustration is projected the individual describes and 
explains the content demonstrated on the screen. 
He may ask questions or encourage criticism and 
added information following the presentation. 

It is understood that the illustration may be orig- 
inal. The review encourages creative workmanship 
and the quality is greatly appreciated as evidenced 
by the comments of the class. The experience of 
speaking before a group and expounding on some 
knowledge that he has prepared will stimulate con- 
fidence in this individual. The attempt to develop 
scientific attitudes is aided by the class being con- 
scious and observant of an illustration or an appli- 
cation that they can demonstrate in the assignment. 

The advantages of using glass slides as a review: 
advances the premise, “Science is fun”; a time- 
saver; develops public speaking techniques; stimu- 
lates creativeness; improves attitude building; im- 
proves a unified conception of the unit. 
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Convection Currents 


By FLORENCE CRUSAN, Teacher, Brookline School 
Pittsburgh, Pennsylvania 

(Presented at the “Here’s How I Do It’ session 

(elementary), NSTA National Convention, March 

21, 1953, Pittsburgh, Pennsylvania. ) 

This subject of convection currents is often en- 
countered in elementary school science; in the study 
of Heat or Weather, for example. There may be 
convection currents in liquids or gases. They arise 
from temperature differences (unequal heating) 
within the gas or liquid. The resulting currents cir- 
culating within the medium may be shown by the 
following simple experiments. 

1. Place a chimney or tin can with top and bot- 
tom removed over a burning candle. Support the 
bottom of the cover on inch-thick (or so) blocks 
of wood so that it is not resting flat on the table. 
Trace the rising current of air by using a fringe 
of tissue paper attached to a length of stout wire 
or a small-diameter stick of wood or glass. 

2. Use the same fringe of tissue streamers and 
locate the indraft and the outflow of air at a window 
opened partly at both bottom and top. This works 
best in a warm room when it is much colder outside. 





Astronomy Films 


A series of 16-mm. sound films, 400-foot 


reels, for classroom use. 
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3. To show that warm air does not rise of its own 
accord, but rather is pushed up by heavier, colder 
air, lower a burning candle (attached to a wire) 
to the bottom of a large-diameter, tall glass jar. It 
will soon stop burning. Now 
divider in the jar, the divider 
notches cut at its lower end. 


insert a cardboard 
holes or 
Again lower the lighted 


candle into the jar on one side of the divider. Trace 


having 


the convection currents with the tissue fringe 

4. To show convention currents in liquids 
two bottles with rubber 
stoppers in which two lengths of glass tubing have 


join 


two two-hole corks or 


been inserted as shown in the drawing. The water 


in the lower bottle should be colored 


Reel Subjects 
I THE SUN 
Il THE MOON 
| III THE SOLAR SYSTEM 
IV THE MILKY WAY 


food coloring. 


with ink or 
(You may have a problem in 
sembling the bottles and keeping the water where 





V EXTERIOR GALANIES 
Narration by Dr. Ruroy Sibley, winner 
“National Best Teller” award for distin- 
guished service on the American lecture 
platform for his motion picture lecture, 
} .“The Universe of Palomar.” 


| INTERNATIONAL 
| SCREEN ORGANIZATION 


609 PHILADELPHIA AVENUE 
WASHINGTON 12, D. C. 











you want it, but we'll leave that for vow to figure 
out.) Support the bottles so they will not tip over 
and arrange to heat the water in the lower bottle 
Setting it in a deep pan of Aot water is one method 
others can be devised. Avoid strong heating of the 
lower bottle, especially if you do not have an air 
the bottle. Note the 
currents as evidenced by the mixing of the colored 


warm water with the cold. 


space in upper convection 


An extension of the meanings of these demon- 
strations 


world 


related to an understanding of 


winds and ocean currents. 


may be 
It may lead to 
the study of problems in heating and ventilation 
Aviation-minded pupils may want to report on the 
way gliders operate. 
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> Boston Regional Conference 


Inasmuch as a copy of the full, printed program 
for the Boston meeting December 27-30 is being sent 
to all NSTA members (courtesy of W. M. Welch 
Scientific Co.), the details, list of speakers, etc will 
not be duplicated in this issue of 7ST However, it 
seems appropriate to emphasize again that a professional 
treat is in store for all who may find it convenient to 
ittend. Elementary science and all the usual fields of 
secon rv school science general science biology earth 
science chemistry and physics will be covered by 
program items Reports From Inside NSTA” and 
Here's How I Do It presentations are repeats ol 


features which have been extremely well received in 
other NSTA conferences And. of course, other pro 
gram offerings will be offered by the AAAS and its 
other affiliated science teaching groups: ANSS, NABT 
ind the Cooperative Committee. Headquarters and 
most of the sessions will be at the Hotel Bradford 


NSTA’s representative and contact man in the planning 
is Dr. John G. Read, Boston University 


> Speaking of Chicago 


The 1954 national convention committee is now be 
ginning to smooth out such details as booth assignments 
for exhibitors, room assignments for the various ses- 
sicns, preparing registration cards and lapel badges, et« 
All of which implies that program planning is practically 
complete Invitations have gone out to chairmen and 
participants in the various symposia, clinics, and panel 
groups. The NSTA office is receiving a satisfying re- 
sponse to the invitation to members to volunteer to 
serve as consultants to the discussion groups. In addi 
tion to this kind of participation, the committee is 
ilso anxious to hear at the earliest possible time from 
those who may wish to volunteer “Here's How I 
Do It” presentations Teaching aids and ideas of 
ilmost any variety that have been developed by 
teachers are welcome just so they can be demonstrated 
and/or explained in about 15-20 minutes. Examples 
ol recent presentations that were particularly appro 
priate ar lis or “Taint Soluble,” “Electromagnetism” 
(for fifth-graders), “Teaching Genetics Through the 
Use of Hybrid Corn,” “A Laboratory Test of Problem 
Solving Ability in Physics,” and “A Simple Fuse Dem- 
onstration Most of the items published in the Class- 
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room Ideas section of TST would be suitable for pres- 
entation in “Here’s How I Do It” sessions. The 


Chicago convention next April 1-3 will provide oppor- 
tunity for perhaps 15 to 20 such demonstrations or 
talks. Those who wish to volunteer shou'd write soon 
to the NSTA Executive Secretary and give their 
names and other personal data and a brief description 
of their proposed presentation. If a letter from an 
NSTA officer will be helpful in gaining released time to 
ittend and participate in the convention, let us know 
and we will gladly cooperate 


By Committee on 


> Suggestions Invited Nominations 


As usual, the first step in the choosing of new NSTA 
officers and Board members is to invite all of the mem- 
bers to send their suggestions to the chairman of the 
nominating committee. Names, positions, institutional 
connections, and a brief account of the professional 
interests and activities of those whom you wish to sug- 
gest for consideration by the committee should be sent, 
by December 15, to Mr. Richard H. Lape, Amherst 
Central High School, Snyder, New York. Be. careful 
to specify the positions for which your suggested 
nominees are being recommended. Officers and Board 
members whose terms expire this year were indicated 
on page 188 of the September, 1953, issue of TST 
In making recommendations, remember that NSTA’s 
concerns, activities, and membership service programs 
include the elementary, junior and senior high school, 
ind college levels. The makeup of our Board of 
Directors should reflect this vertical distribution. We 
are particularly desirous of receiving names of suggested 
nominees from NSTA’s affiliated groups, which now 
number 60 local, state, regional, and national organiza- 
tions of science teachers. It is hoped to conclude this 
year’s election in time to announce the new president- 
at the Chicago conventicn next April. 


; 


elec { 





SORRY—but the omission of two names of com- 
mittee members from the listing in the October issue 
of TST was purely a typographical error. Please add 
to Committee for Boston Regional Conference, Clifford 
R. Nelson, Weeks Junior High School, Newton, Massa- 
chusetts (see p. 189 of September issue of TST); also 
to Committee on Affiliated Groups, H. Craig Saip, State 
Teachers College, Florence, Alabama. 
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Checking perforated metal card in Bell’s 
new “‘card file.” If the first voice-way is in 


i A R D S FO R use, a “detour” is swiftly found. 
CONVERSATION 


To find out how to route Long Distance calls a 
dial system needs lots of information — fast. ‘To 
provide it Bell Laboratories engineers developed a 
new kind of card file—one that dial systems can read. 


Punched holes on metal cards tell how calls 
should be handled. When a call arrives the appro- 
priate instruction card is displaced so that its pattern 
of holes is projected by light beams on a bank of 
Phototransistors, which signal switches to set up the 
best connection. 





The “card file” will have its widest use in speed- 
ing Long Distance calls that are now dialed by a New Phototransistor unit. Light entering 


telephone operator and may one day be dialed by cylinder is focused by lens on germanium 
you personally. It is another example of how Bell that responds by generating current. Like 
_ ; the Transistor, the Phototransistor was 
Telephone Laboratories helps telephony to grow, 

: invented in Bell Telephone Laboratories 
as costs are kept down. 





2» BELL TELEPHONE LABORATORIES 
% 4) IMPROVING TELEPHONE SERVICE FOR AMERICA PROVIDES 


af CAREERS FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS 
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> Student Chart Making Contest: 


We predict that the people who attend the Chicago 
National Convention of the NSTA next spring will be 
in for a pleasant surprise. They will have a chance to 
judge the final entrants in the Welch Student Chart 
Making Contest. From what we have seen of student 
posters during Homecoming Queen elections and other 
student activities, we look forward to seeing some 
really outstanding examples of creative design. The 
details of this contest may be obtained from the FSAF. 


» Science Achievement Awards: 
1953-54 


The 1954 program is really rolling along. As is the 
case with nearly every activity, however, there are 
things to worry about. For one thing, we wish there 
was some way to encourage more of the boys and girls 
who begin projects to follow them to a logical degree 
or stage of completion. Past records show that for 
every student who finishes a project, there are several 
others who leave projects at some point short of com- 
pletion 


associated with 
student project work worry about the amount of orig- 
inality and creativeness reflected in the reports of 
projects. We know that creative curiosity is the heart 
and soul of the scientific enterprise but one cannot 
always tell for sure what kind of student activity is 
truly creative or original. 
that 


Sometimes those of us who are 


Some people sincerely claim 
a student can show creativeness in the way he 
copies the work of another or repeats a classical experi- 
ment. We wonder if it would not be wise to advise 
boys and girls to emphasize those elements of their 
projects that they feel were truly original and reflected 
their creative ability. 

At times we worry about the degree to which a 
student project becomes truly an episode in science. 
We wish we could spell out confidently the character- 
istics of a genuinely representative scientific episode. 
This is a task few people could hope to accomplish with 
satisfaction for all and, what is especially important to 
the boys and girls in the Science Achievement Awards 
Contest, to the satisfaction of the judges in the various 
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regions. 
can well include an explanation of the student’s inter- 
est in the problem, the efforts taken by the student to 
become familiar with the information bearing on the 
problem, how hypotheses were elaborated and, finally, 
how these hypotheses were tested. 


In general, we suggest that each project report 


» Science Teacher Recognition 
Awards: 1953-54 


In addition to all of the other announcements of this 
program, over 25,000 copies of a flier were distributed 
inviting teachers to publicize their best teaching ideas 
of 1953 rather than “hiding their candles under bushels.” 
If teachers will share their good ideas, not only will they 
stand a chance to win a prize but they will contribute 
to the professional growth of other teachers. Thanks 
to grants in aid from several of America’s outstanding 
scientific societies, Selected Science Teaching Ideas of 
1952 is going through its second printing with 7,500 
copies being ordered. 


> Looking to 1954: 


Much thought is being devoted to determining next 
year's total program for the Future Scientists of Amer- 
ica Foundation. Many ideas are being boiled down, 
redissolved, cooked some more, and generally worked 
over to see if they hold promise of increasing the science 
interests of boys and girls. Many of these ideas involve 
programs which impinge on classroom instruction. We 
feel that our American way of life and the way our 
younger generations have carried the ball for us in 
times of national emergency bear witness to the fact 
that teachers and their schools have been doing quite 
well by our total society. The program being planned 
for 1954 is intended to extend a helping hand to a 
profession that deserves constructive criticism and as- 
sistance from every organization, public or private, that 
can provide help. 

Let us know if you have ideas about how the Founda- 
tion can use its contacts with industry to improve con- 
ditions for science teachers, their teaching methods, and 
the subject matter being taught. 

Future Scientists of America Foundation, NSTA, 
1201 16th St. NW, Washington 6, D. C. 











a HEATH text is your BEST text... 


CHEMISTRY IN ACTION. 


Second Edition 





by RAWLINS and STRUBLE 





This text provides for you: a well-or- 
ganized chemistry program; up-to-the- 
minute information written in easy-to- 
understand prose; excellent review 
questions and problems. You will like 
the large unit on organic chemistry and 
the abundant illustrations. Use the 
textbook alone or the whole package 

| textbook. teachers handbook. labora 
4 


tory manual and key. tests and keys. 








SEMIMICRO LABORATORY EXERCISES IN 
HiGH SCHOOL CHEMISTRY by WEISBRUCH 


Have you investigated the semimicro laboratory method? 
Each year more and more teachers are adopting this flexible, clean, inexpensive 


procedure. 


Write to the nearest Heath office for further 
information about Heath Science Texts 


D.C. Heath and Company 


SALES OFFICES: 


New York 14 Cuicaco 16 San FrRANcISCO 5 ATLANTA 3 DALLAS | 


HOME OFFICE: Boston 16 
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Frances 
Whittlesey House. 


RocKEeT Away. Frost. 48 pp. 


New York. 1953 


$2.00. 


What youngster could resist a rocket trip to the 
moon? Rocket Away provides children with the 
vicarious experience of just such a trip. This ac- 
count of a trip to the moon by way of the Hayden 
Planetarium is vividly related on a level compre- 
hensible to the average 8- to 11-year-olds. 

The word usage is excellent; the vocabulary com- 
mensurate with a child’s range of reading ability; 
and the illustrations provocative enough to fire the 
imagination of the very slow learner. 

The science information is accurate and designed 
to answer many questions children might ask con- 
cerning astronomical phenomena with special em- 
phasis on the earth’s satellite. 

The book cannot help but create an interest in 
rocket travel. When the book is finished, the reader 
is sure to request a Hayden Planetarium Applica- 
tion for a space tour in the future. 


ALBERT PILTZ 
University of Florida 
Gainesville, Florida 


Forces AFFECTING AMERICAN EDUCATION. Wm. 
VanTil, et al. $3.50. Association for 
Supervision and Curriculum Development, Na- 
tional Education Association of the United States. 
Washington, D.C. 1953. 


205 pp. 


Chis short book is just what the doctor ordered 
for all people interested in understanding the broad 
problems facing public education Few 
teachers have an overview of the forces, trends, and 
movements in the national scene which are directly 
affecting the present and future welfare of teachers 
and children. 


today. 


The major criticism of the book is that it is the 
product of several people closely associated in their 
daily work and who share common biases. If close 
is also a strength in 
that the authors were able to carefully coordinate 
their work with a minimum of overlap. 


association is a weakness, it 


A refreshing viewpoint is presented in support 


of ‘“‘Great Debates” in education. The stand is 
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taken that educational policies must be derived 
from public thought and opinion, and that great 
debates have always benefited public education 
by engendering widespread thought and action 
among the citizenry in general. As an antidote 
for the unilateral activities of small pressure groups, 
teachers are called upon to be responsible for 
“bringing issues into the open for examination” 
and “helping young minds use the method of in- 
telligence in examining issues.” 

The Ycarbook identifies four major forces in 
education: culture, [pressure] groups, communi- 
cation, and research. To each of these forces is 
devoted a full section of the book. An excellent, 
yet concise, argument is made for the position that 
American culture is a “permanently” evolving ex- 
periment in democracy. Some might argue about 
the diction, but few would deny the fact. The 
author examines nine cultural forces which tend 
to oppose the extension of free public education. 

Another service to the reader is the listing and 
discussion of the major organizations which are now 
active in the current Great Debate about public 
education. After discussion of the motives, leaders 
and activities of these groups, the author philoso- 
phizes “Education thrives on honest, forthright criti- 
cism, advice and cooperation. . . . The threat comes 
from those who would indoctrinate. This 
section was limited to formally organized groups 
and did not include, for example, philosophers and 
their followers who have been such potent forces 
affecting education. 

Probibly the most analytical section of the Year- 
book was that on communication. An interesting 
review of the development of the American tradi- 
tion in the free expression of ideas was presented. 
Some blame was placed on public education for 
the steady decline in quality of press communica- 
tion. Four ‘approaches’ to communication were 
outlined, with the “know-nothing” as the weakest 
and the “public welfare’ approach as the most 
appropriate in American society. Various policies 
governing communication agencies were also inter- 
estingly presented. 

The research as a force affecting 
education was probably the weakest. Only a few 


section on 
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outstanding studies were mentioned and few of 
those mentioned were of a basic research type. 
No mention was made of the 50 year lag between 
research findings and the general use of the results 
in public education practices. No mention was 
made of the daily force affecting educational prac- 
tice as a result of widespread individual experi- 
mentation among teachers who are becoming more 
research-minded. 

The last section must have been intended as a 
summary since it stated, in somewhat different 
terms, many of the same points made earlier. It 
did, however, make a strong argument for improv- 
ing school-community relations at all levels. 

Not the least of the contributions made by this 
publication is found in the appendices. Appendix A 
lists direct quotations from the New York Times 
Index from 1949 to 1952. Each item summarizes 
a Times article describing some force currently 
affecting public education. Appendix B contains 
three important articles on public education written 
by Benjamin Fine, Education Editor of the Vew 
York Times. 

GEORGE W. ANGELL 
State Teachers College 
New Paltz, New York 


NUTRITION EDUCATION IN ELEMENTARY AND SEC- 
ONDARY SCHOOLS. Department of Nutrition, 
Harvard University, School of Public Health. 
43 pp. $1.00. The Nutrition Foundation, Inc., 
New York. 1952. 


This booklet includes reports of several research 
studies in nutrition education established in New- 
ton, Massachusetts, Rutherford County, Tennessee, 
and Ascension Parish, Louisiana, under the guid- 
ance and auspices of the staff of the Department 
of Nutrition, Harvard School of Public Health with 
the cooperating public health and _ educational 
agencies of the three localities. The report offers 
many helpful suggestions for getting a nutrition 
education project under way in an attempt to im- 
prove the food habits of school age children. Ref- 
erences, available materials to assist such a program, 
and a detailed chart on the cooperating resources at 
the local, state and federal levels offer specific sug- 
gestions for furthering such a program. 

Diet and nutrition information are a part of most 
elementary and secondary science programs. This 
report will aid such science programs in becoming 
more practical and personal in their approach to 
bettering food habits. 

Betty Lockwoop WHEELER 
Central Michigan College of Education 
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FOR SCIENCE TEACHING 


FOCUSED UPON UNDERSTANDING 


The Basic Studies in Science texts for 
Grades 1-8 serve as guides to experiences 
in science. 
is easy to read, observations and simple 
experiments, suggestions for varied ac- 
= tivities, all work together to build up sci- 

ence understandings that stay with students. 


Pictures that teach, text that 


And 


Teacher’s Editions stand ready with complete les- 
son plans, background information, bibliographies, 
and other helps to make this way of teaching science 
as rewarding as pupils find Jearning science to be. 


Look and Learn 





Grade 1 
All Around Us Grade 2 
A: a aa 
Discovering Our Grades 
World, 1,2, and 3 4,5,and6 
Science Problems Grades Seqtt, Foresman and Company 
and 2 7 and 8 


CHICAGO 11+ NEW YORK 10+ ATLANTA 3+DALLAS 2*SAN FRANCISCO 5 
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BAKER—continued from page 276 


Even during the last fifty years we have seen nation 
after nation revert to the primitive methods of 
getting what they wanted, through war with all its 
violence, rape and murder. We should inspire our 
students to plan a society in which science is given 
a free hand for continued development and the 
applications of science are directed to providing 
comforts and conveniences for all; a society where 
freedom of communication among men is assured 
and the exchange of ideas and ideals is promoted. 

It has been said that man has made more progress 
during the first fifty years of the present century 
than in the five thousand years that preceded it. 
It is safe to predict that a comparable progress will 
be made during the next fifty years now that the 
atomic age has begun. Since the young people of 
today are the guardians of the future, they should 
be inspired to accept the challenge to aid in this 
progress 

(2) By showing the scale of values resident in 
science and the scientific method. 
the scientist does not deal with values 
does not choose values but merely discovers facts. 


There are some 
who Sa\ 


I do not agree, since from the initiation of an experi- 
ment until its completion he must make choices. 
He must choose between truth and falsity; honesty 
and dishonesty; good and poor technics, humility 
and bigotry; freedom and coercion: understanding 
and fear; patience and impatience; accuracy and 
inaccuracy. Constant making of such judgments 
tends to shape the character of the individual. 
Needless to say that impressionable youth can be 
definitely molded toward the highest type of per- 
sonality if he practices making the choices de- 
manded in science. 

Science unshackles the minds of men, from super- 
stition, prejudice, fear and traditional authority and 
replaces with understanding, tolerance, courage and 
truth. The world today is in 
mental cleansing. 


dire need of this 


Perhaps the most helpful choice the scientist 
far as modern youth is concerned is be- 
tween adventure and security. 


makes so 
The trend in polit- 
ical systems during the last quarter century has 
been to promise security and remove the hazards 
which citizens face. Regardless of the -ism which 
holds out such promises their programs have a great 
appeal to most men. Man as a whole prefers se- 
curity to risk and adventure. He dislikes change. 
Experience shows, however, that security is a will-o’- 
the-wisp except when all freedom is sacrificed. I am 
told that Alcatraz is the last word in providing 
security for its inmates, but strange to say few can 
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be found who really desire to go there. 

Science does not offer an easy way or a short cut 
to understanding. It seems to me, however, that 
our generation needs to be inspired to welcome 
honest effort and hard work as a means of getting 
results. They must be inspired to accept failure 
along with success, thorns with their roses; indeed, 
in the words of Browning, ‘““To welcome each rebuff 
that turns earth’s smoothness rough; that bids us 
sit nor stand, but go.’ Any organism, human or 
brute, gains strength in struggle—in meeting 
dangers and overcoming them. To slit the pupal 
case to help the pupa emerge produces a butterfly 
with weak and almost useless wings. 

(3) By presenting to the student the many un- 
solved problems in each of the fields of science, 
chemistry, biology, physics, geology, astronomy, 
psychology, agriculture and medicine. Instead of 
our having reached, as it is sometimes stated, the 
golden age of science, I believe we have scarcely 
scratched the surface of its unplowed ground. We 
have scaled only the foothills of the frontiers that 
circumscribe our movements. The great mountain 
peaks are yet unexplored. Let us challenge the 
youth of today with these unpenetrated frontiers. 

As we “conspire” tonight in order to “inspire” 
through science, we should remember that youth 
accepts challenges to risk and adventure and puts 
forth his best efforts to meet them if he has clearly 
stated goals or objectives. I should like to propose 
three goals for consideration toward which we may 
turn our best thoughts along with others in enlight- 
ened nations everywhere and toward the attainment 
of which we may well seek to inspire our students. 

(1) To learn to live together as free men on this 
planet with other free men in peace and happiness, 
with the basic needs and comforts provided for all, 
and with the exercise of intelligent good-will, moti- 
vated by mutual trust and understanding; (2) To 
learn to join with all men everywhere in war against 
the non-human enemies common to all men regard- 
less of race, creed or color—enemies such as disease, 
poverty, ignorance, tyranny and greed—instead of 
dissipating our wealth and resources, both material 
and human, in war against each other; (3) To learn 
to make the most effective use of the great reserves 
of human time and energy made available through 
the harnessing of constantly improved machines. 

These goals are not new. They have been in the 
dreams of many men throughout the ages. I think 
they may be restated today, however, since we have 
in the methods and technics of modern science better 
means of attaining them than has any previous 
generation. I do not mean to imply that science 
alone can bring these objectives to fruition. It is 
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unfortunately true that man has gained greater 
understanding and control over his material envi- 
ronment than he has over himself. He can come toa 
better understanding of himself, however, if he uses 
the disciplines of the experimental sciences in the 
solution of his social, economic and_ political 
problems. 











“The spirit of science is needed in a troubled siete 


world. We need a rededication to the ideals of qeyni> 
truth and justice. We need to remember that : 
science dedicates itself to the discovery, organi- POLAROID p LARI $750 
zation, and humanism of truth. We need intel- Sous 7S 0 ZING SET 

lectual integrity, not mere mental cleverness 
We need wisdom, knowledge, with the capacity 
to use it; we need clearer perception of objec- 








Turns any microscope 


intoa POLARIZING MICROSCOPE 


tives and the best means of attaining them; With this simple, inext ve set of Polaroid Filters you ca 
we need perspective in human affairs. We ay Seer ay Paneare ae roy Se 5 
“ee <9 eo or European) into an efficient POLARIZING MICROSCOPE 
need to apply the rigid standards of scientific , Dicer (A . ’ 
, : n Analyzer Disc : 
truth to the solution of human problems. ; radi ' 
E. C. Stakman, Retiring President, n either the slotted opening under the sub-stage ¢ 
A.A.A.S., Dec. 1951 the circular depression provided in the swing 
Science, Feb. 9, 1952 en ee ee ee ee ee 
What a golden opportunity the science teacher Sold through leading laboratory ) 





has for training, challenging and inspiring the youth e PIONEER J 


of today in preparation for tomorrow! I count it 








"ie . . ; ; SCIENTIFIC CORPORATION | °° °O!O" go se pRy 
a privilege to have conspired with you tonight in Saunt Ginck ee ee 
order that we may more genuinely inspire those New York 
whom we teach. he ls Soe 














Add Swett lo Your Feisthamalics 
ae With This aia Journal 


THE MATHEMATICS STUDENT JOURNAL 


For many years secondary school teachers of mathematics have felt the need for a journal 
written especially for the student. 


Will contain enrichment and recreational material. 
Enliven your mathematics classes. Stimulate your students. Put fun into mathematics. 


Published, in cooperation with the Mathematical Association of America, during months 
of October, December, February, and April. First issue out in February 1954. 


Must be mailed in bundles of five copies or more to a single address. All subscriptions 
in bundle must run for same period of time. Order copies for your students. 


Price per person: 20¢ per year, 15¢ per semester. 


Order early. Be ready to receive the first issue. 
Send subscriptions to: 


NATIONAL COUNCIL OF TEACHERS OF MATHEMATICS 


1201 Sixteenth Street, N. W. Washington 6,D.C. | 
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DECKER—continued from page 279 


1. Some things can be changed into other 
things. 


> 


Grade 3—Bring a 


making 


pan suitable for 
fudge and have 
some kind of stove or hot 
plate available. Use the 
following recipe: 


Chocolate Fudge 


c. cocoa 
3 c. sugar 
teaspoon salt 
1'4 c. milk 


4'% tablespoons butter 
1 teaspoon vanilla 


Combine sugar, cocoa, and 
salt. Add milk and bring to 
a boil, stirring frequently. 
Cook until a small amount 
of the mixture forms a 
firm ball when dropped in 
cold water. Remove from 
heat and drop in the butter. 
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Cool to lukewarm, add va- 

nilla,and beat until the mix- 

ture thickens. Pour into 

a buttered dish and cut in 

squares. 

1. What did we use? 

2. What happened to the 
things we used? 

3. What did we make? 

4. How is the fudge differ- 
ent from the things we 
put into it? 

B. Energy exists in many forms and causes 
changes in matter. 
1. We can make things move. 
Grade 2—Put some books in a card- 


board carton, and draw two 
chalk lines 10’ apart. 
Have children individually 
push the carton from one 
line to the other. Put 
enough books in the carton 
so that the child will have 
to expend some energy to 
push it and will tire in a 
short time. 

1. What have you done? 
2. Why could you do it? 
What did you use to 
push the books? 

4. Why are you tired? 


w 


2. Energy causes many changes. 

Grade 5—A_ small toy balloon is 
tightly fastened to a glass 
bottle. Place the appa- 
ratus in bright sunlight for 
a few minutes. The bal- 
loon will move and prob- 
ably inflate a bit and stand 
erect. 

1. What has happened? 
2. What made it happen? 


Questions to Direct the Thinking of 
Children During the Activities 


The teachers made questions for each activity 
to direct the thinking of the children so that they 
could develop the important concepts inherent in 
the activities. Only the major questions were 
recorded. Many other questions might also be 
asked during the activities. The teacher should 
be sure to ask the main leading questions important 
for the development of the concept. The teacher’s 
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questions are as important as the activity. Making 
fudge, for example, may be a pleasant pastime or 
a good science activity; the teacher’s questions 
make the difference. Examples of the questions 
are printed below each activity. 


Summary 


When the teachers had finished their work, they 
had examples of concepts, activities, and questions 
for each grade level and for each of the major 
generalizations. The plan for the 
science program in each school was flexible and 
could be adapted to each grade level and each com- 
munity. The examples of the concepts, activities, 
and questions could be used or others could be 
selected as the 


elementary 


teacher wished. This plan also 
made possible an evaluation of the present program 
in each of the schools. By listing the concepts and 
activities of each teacher under the appropriate 
generalization, a group of teachers could discover 
if certain areas of science are being neglected in 
Plans to include these 
neglected areas can be made. 


the school science program. 
Teachers can also 
discover those activities that have been a part of 
the program and should be kept. There is no need 
to discard what is good and to “begin all over again. 

Science as a subject is itself in a constant state 
of change. Elementary science programs must be 
constructed so that the new and important changes 
in the field of science have a place in them. Cur- 
rent science is not important because it is current 
science, but because it helps to add additional 
meaning and significance to great generalizations 
and themes that are important for an educated 
person to understand. 
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DERRICK—continued from page 283 


soon replaced by tungsten. It is used in spinnerets, 
electronic tubes, as a catalyst, for plates in bone 
injuries, and to suture nerves. Its carbide is very 
hard and useful for fountain pen points. Most of 
its uses depend on its high melting point (which is 
exceeded only by that of tungsten), hardness, malle- 
ability, resistance to corrosion, and its very great 
heat conductance. 
num. 


It is in competition with plati- 
It is found in South Dakota, Brazil, Belgian 
Congo, British East Africa, Netherlands, Australia, 
and South Rhodesia. Only a few tons are pro- 
duced in the United States. An attempt is being 
made to obtain it as a byproduct from the extraction 
of titanium from brookite (2). 


Titanium (1791) 


Titanium, the fourth most abundant commercial 
metal, constitutes 0.58°7 of the face of the earth. 
Over sixty mineral species contain titanium, the 
most important being ilmonite (31% titanium) and 
rutile (60°; titanium). A research project is now 
under way to determine the feasibility of extracting 
titanium from brookite, titanium dioxide. Brookite 
occurs in the United States, whereas the chief 
source of rutile, another titanium dioxide, is Aus- 
tralia. The United States is currently using 25,000 
tons of rutile, annually, of which only 7500 
are domestically produced (2). Its extraction is 
difficult 


tons 


Known reserves are inadequate (5). 
Producers in this country are Arkansas, Florida, 
New York, and Virginia. 

Titanium dioxide is an important paint pigment 
and is used to give opaqueness to several textile 
fibres. Titanium is slightly more dense than alu- 
minum and is twice as strong as iron and harder 
than stainless steel. It is more corrosive resistant 
than steel and holds its strength at high tempera- 
tures. Alloyed with chromium it forms a metal 
suitable for high temperature uses in jet propulsion 
and in atomic energy plants. The medical profes- 
sion is interested in its use since preliminary tests 
have shown that it has excellent corrosion proper- 
ties and causes no harmful reactions with body 
tissue (22). It is produced by chlorination of the 
dioxide and treatment with magnesium. 

The associated press reported recently that the 
Japanese government will subsidize a_ titanium 
smelter with the hope of producing 1000 tons next 
vear. It has been reported that a plant for pro- 
duction of titanium will be constructed soon, to be 
financed by United States government loan costing 
$25 million. It will have an annual capacity of 


November 1953 


6000 tons, which is several times present national 
production. The plant will use some rutile, but the 
chief ore will be ilmenite slag from Canada (12). 
At the request of the British government, Australia 
is undertaking special research in titanium (17). 
Its price is from $5.00 to $15.00 per pound, depend- 
ing upon whether it is in the form of forgings, 
sheets, tubing, or ribbon (17). 


Zirconium (1824) 


Zirconium occurs more abundantly than nickel, 
copper, lead, and zinc. Domestic production is 
limited to Florida, where beach sands are used. 
Other states containing commercial amounts are 
California, Oregon, and Idaho. Foreign sources 
are Australia, India, and Brazil. Debs Smith re- 
cently reported in the United Press that four or five 
years ago zirconium was so rare that all of it “could 
be contained in a small box.’”’ Present day methods 
are producing “several thousand tons a month” 
and the cost is “only a tenth of the previous 
figure.” Research on atomic power plants seems 
to have centered interest on this rare metal, be- 
cause of its failure to absorb neutrons (23). “For 
water-cooled reactors of the type the submarine will 
use, zirconium is superior to iron, steel and alu- 
minum for its other properties, too—lightness, 
strength, high melting point, resistance to corrosion 
and ease of working.” (23). In 1950 it was priced 
at $250.00 per pound. It is now valued at about 
$13.50 per pound. Tons of it are now being pro- 
duced, and it can be made 99.5% pure. It re- 
sembles tin in metallic properties. “Zirconium 
metal has been produced by arc dissociation of 
zirconium tetraiodide. Yields of 97.7% 
attained” (11). 


were 


Conclusions 


This great consumption of metals started in Eng- 
land and spread Eastward through Central Europe 
and Westward to the United States. In this belt 
extending through Russia is located more than 90% 
of the world’s iron and steel capacity and the heart 
of the world’s major industrial development. It 
has been referred to as the “power belt’ of the 
North Atlantic. The Southern hemisphere has less 
than 2° of the world’s iron and steel and almost 
as low a percentage of industries using other metals 
(10). In other words modern civilization has 
developed to the greatest extent in those areas rich 
in iron. The United States with 7% of the world’s 
population produces about 40% of the world’s 
goods (21). This is being done by one half of the 
\merican working population earning its living in 
1952 producing things unknown prior to the air- 
plane and automobile. Such data as that presented 
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in detail above clearly show that we are world 
dependent for these many metals to carry on the 
program of maintaining our own high standard of 
living as well as the program of lifting other nations 
above their present low standards. So where are 
we headed, with a constant drain on irreplaceable 
scarce metals coming largely from the so-called 
backward nations? How are we to build up such 
nations when they are being drained of frequently 
the only resources they have in order for us to 
maintain our standards 


they do? 


and for them to live as 

Much thought has been given to such questions 
and much more will be required before satisfactory 
solutions to the problems are obtained. The follow- 


ing suggestions have been made: 


1. The sea holds huge reserves of metals. Mag- 
nesium has been extracted commercially from sea 
water for several years. 

lransmutation is a remote possibility, but it 
seems that such a source as an economic possibility 
is a long way off. 

3. Some plan for international cooperation con- 
servation, and distribution should be worked out 
The Atlantic Charter and the United Nations may 
be a step in the right direction 

+. Stockpiling has become a major practice. A 
difficulty here is that many of the scarce materials 
do not keep in storage indefinitely. 

5. The United States Britain 


remain political friends because the two jointly 


and Great must 
control more nearly the metals and other raw ma- 
terials needed for modern civilization than any other 
For the same reasons we 
both to 


combination of nations 
must remain friendly to our 
the South and North. 


neighbors 


6. New discoveries will be made and suitable sub- 


stitutes for metals will be found. Glass, plastics 


ind organic materials of various kinds are being 


used. Organic materials are replaceable but in- 


organic ones are not. It seems obvious that metals 
will always be used for certain special uses though 
For example; brass or steel for cartridge cases, 
aluminum or copper for major conductors, special- 
ized metals for jet engines, and other special pur- 
poses 

7. Increased knowledge will be put to use in 
metals that have 


viously unusable, especially the silicates. 


extracting from ores been pre- 
For exX- 
ample, aluminum from clay and iron from taconite 
are recent advances in this area. 

8. Reclaiming of metals is a possibility. This, 


however, introduces many problems, one of which 
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is that it is much more difficult to get alloying ele- 
ments out of metals than it is to introduce them. 

9. As for elements above ninety-nine, Glenn T. 
Seaborg reports that “we know now that five will 
be of the rare earth type, continuing the actinide 
series. Numer lo4 will be like hafnium—tetravalent 
with a very simple chemistry” (4). 
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Science Teachers. Helen E. Hale 
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| RECONDITIONED MICROSCOPES 
ALL STANDARD MAKES 
Top Fine Adjust. Models 
from $40.00 
Compound & Stereo Types 
Medical and Research 


Guaranteed Repairs 


Low Rates Free Estimates 


MONROE MICROSCOPE SERVICE 
P. O. Box 656 
Rochester 2, N. Y. 
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agement for three 
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Pre-Kindergarten Children Learn 
Evelyn Stopak. March: 62. 

Science Textbook Needs in the Elementary Schools. 
Arthur E. Jordan. March: 70. 

Tanks and Gadgets from Glass Bottles. 
ardson. September: 179. 

The Determination of Science Maturity as a Means of 


About Machines. 


Evan C. Rich- 


Improving the Program in Elementary Science. Clif- 
ford G. McCollum. October: 238. 
Using Science Books in the Elementary School. Glenn 


Q. Blough. September: 165. 


Selection and Organization of Course Content 

General Education in the Natural Sciences. Chester A. 
Lawson. March: 66. 

Vatertals for a Contemporary Science Problem: Flu- 
oridation of Public Water Supplies. Louis F. Vogel. 
October: 22 

Planning Elementary Science Programs. 
Decker. November: 277. 

Teaching New Developments in Science: Recent Ad- 

Agriculture. Willard Jacobson. April: 130. 
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Tests and Evaluation of Outcomes 
Unit Review with Slides. Thomas L. Bagshaw. Nov.: 301. 
Visual Aids and the Problem-Solving Type of Teaching 
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Chart Making Contest for Science Students. October: 





256. November: 305. 
Our Advertisers 
Page 
Albert Teachers Agency 319 


American Optical Company Cover Il 


Bausch & Lomb Optical Company 298 
Bell Telephone Laboratories 304 
Central Scientific Company Cover IV 
Corning Glass Works Cover II 
Denoyer-Geppert Company 296 
Doubleday & Company, Inc Clip ’n Mail 
Fisk Teachers Agency 297 
General Motors 270 
The Grat-Apsco Company 292 
Harcourt, Brace and Company 314 
D. C. Heath and Company 306 
International Screen Organization 302 
Keystone View Company 282 
The Macmillan Company 269 
McGraw-Hill Book Company, Inc 312 
Monroe Microscope Service 319 
National Council of Teachers of Mathematics 310 
National Science Teachers Association 269 
The Ohio Leather Company Clip ‘n Mail 
Oxtord Book Company 286 
Pioneer Scientific Corporation 310 
Reynolds Metals Company Clip ’n Mail 
Rinehart 300 
Scott, Foresman and Company 308 
E. H. Sheldon Equipment Company 268 
Testa Manufacturing Company 294 
Universal Scientific Company 311 
D. Van Nostrand Company, In« 265 
W. M. Welch Scientific Company 272 


319 








Encouraging Future Scientists: The October 


Yd) 


Situation 


Encouraging Future Scientists: Available Materials and 


Services. October: 255. 
FSAF Newsletter. September: 191 
John H. Woodburn Joins Staff. September: 191 
Program for 1954. November: 305 
Science Achievement Awards Program for 1953 


March: 91. 


Science Achievement Awards Program for 1954. Sep- 
tember: 192. October: 255. November: 305 
Science Teacher Ree ognition Awards: 1953-1954 No- 


305 


vember: 


Summer Jobs for Teachers. October: 256 


NSTA Aetivities 


Board Actions, Miami Beach Meeting. September: 188 
Board of Directors for 1953-1954. September: 188 
Boston Meeting September: 189. October: 249 No- 


vember: 303. 





49 






THE A-B-C’s OF ALUMINUM. Reynolds Metals 
Company. In simple non-technical language, this book- 
let tells the story of who discovered aluminum, what 
it is and what its properties are like, how it is 
useful products, etc. 32 pp.; free 


made into 
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ssues of The Science Teacher. (Print or type coupons 


THE STORY OF LFATHER. The Ohio Leathe 
Company. Timely and i.ieresting information in a well 
ten booklet. Instructional illustrations. Suited to us« 
seventh through twelfth grades. Specially suited to 
ference use and in special projects. Free 
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YOU HAVE A Choice 1N 


AO Teaching Microscopes 





No. 66 


Recommended 
where electrical 
outlets are NOT 
available 


Convenient styling and standard 
design make up the No. 66 Student Micro- 
scope. Allthe performance features of more 
advanced microscopes are built into the 


No. 66 including: 

A fine adjustment with full 9-turn excursion. 
Durable al! meta! parts. 

Quality optics with a wide range of magnifications. 
Controls above stage, close fo slide. 

Inclination joint for tilting to a comfortable angle. 


Substage mirror for utilization of any light source. 


While initial cost is slightly higher than 


lowest cost microscopes, over a period of 


years the sturdy long-wearing No. 66 will 
actually save you money through low main- 
tenance costs. Invest in the future with a 
No. 66. Write for detailed information. 









No. 78 


Recommended 
where electrical 
outlets are 
available. 


Modern in appearance and mechani- 
cally streamlined for efficient student 
operation, the No. 78 Scholar’s Microscope 
is unprecedented for effective teaching. 
It has: 

Simplified adjustments to reduce instruction time. 
Low over-all height for comfortable posture. 
Reversed arm for clear view of stage, slides, objectives. 
Prefocused, built-in illuminator. 

Locked-in optics to prevent loss or damage. 

Safety stop to eliminate slide breakage. 

Quality optics for sharp clear images. 

These are just a few of the No. 78’s features 
that have revolutionized science teaching. 


For more complete information return the 
coupon below. 
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PERIODIC TABLE OF THE ELEMENTS 
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No. 12051 @ 





@ No. 12053 








This all-new chart has been prepared from the standpoint of up-to-date placement of 
atomic weights and atomic numbers in relation to the symbols and the elements. It is 
easy to use, provides desired information at a glance, and is accurate. Information con- 
forms to recommendations of the American Chemical Society Committee on Atomic 
Weights and the Commission on Atomic Weights of the International Union of Pure and 
Applied Chemistry. Lithographed in dark blue and red on heavy plastic coated paper 
(washable). Metal bound top and bottom with eyelets for hanging. 





No Size 29” x 59”. Each space contains: Atomic symbol @ Atomic number 


> 
Name of element * Atomic weight or mass number. $ 0 0 
12051 ; | 
Packed in heavy tube. Price, each , a ;, 4 


No Same as No. 12051 except that each space also contains: Electronic configuration 
1205 3 @ Natural occurring Isotopes (stable and unstable in the order of their abundance) @ 





Principal oxidation states © Valence electrons © Melting point ©@ Boiling 0 0 
point °@ Density sh 
a 


Packed in heavy tube. Price, each 


COMP: E/ (4 For student notebooks. Same as No. 12051 but reduced to 84%” x 11” in black only; 


punched for 3-ring binder. Back of chart gives list of common oxidation potentials ; 0 0 
4° 





and a graph of oxidation states (chemical valence) vs. atomic number. 
Package of 100 


CENTRAL SCIENTIFIC COMPANY 


Available for 1700 IRVING PARK ROAD © CHICAGO 13, ILLINOIS 


immediate shipment + « » one dependable source of CHICAGO NEWARK BOSTON WASHINGTON DETROIT SAN FRANC:SCO 


supply for everything you need in SANTA CLARA LOS ANGELES TORONTO MONTREAL VANCOUVER CITAWA 
scientific instruments and labor- 


Order today atory supplies. Over 15,000 items 


. 14 branch offices and ware- REFINERY SUPPLY COMPANY 


houses. 621 EAST FOURTH STREET @ TULSA 3,0KLAHOMA 
ee 2215 MceKINNEY AVENUE © HOUSTON 3,TEXAS 
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